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ON THE HYDRAS OF ALBERTA AND THE NORTHWEST 
TERRITORIES 


Bv P. C. ApsHEAD,* G. О. MacxiE," AND Р. PAETKAU* 
RÉSUMÉ 


Au cours d'une étude taxonomique et écologique qui a duré deux 
ans, les auteurs ont repéré six espéces de serpent d'eau douce dans 
diverses localités de l'Alberta et des Territoires du Nord-Ouest. 
Il s'agit de deux espéces de l'Alberta déjà identifiées, soit H. carnea 
Agassiz et H. canadensis Rowan (=H. pseudoligactis Hyman), et 
de quatre autres non encore identifiées, soit Chlorohydra hadleyi 
Forrest, Hydra oligactis Pallas, H. littoralis Hyman et H. hymanae 
Hadley et Forrest. L’étude comprend également des données sur 
les préférences de chaque espéce en fait d’habitat. 


INTRODUCTION 


In 1929 W. Rowan reported the presence of Hydra canadensis n.sp. 
from lakes in the area of Edmonton, Alberta. This species has not since 
been reported from any locality. Specimens of Hydra sent at that time by 
Rowan to L. H. Hyman in Chicago proved to be H. carnea Agassiz (Hyman, 
1931a). An element of doubt concerning the validity of H. canadensis Rowan 
thus arose. The situation was complicated by Rowan's omission of any data 
concerning the nematocysts of his species, whereas in all modern accounts 
these structures are held to provide taxonomic information of great im- 
portance. The present investigation was begun in 1961 by P. C. Adshead 
and G. О. Mackie with the object of clarifying the taxonomic status of 
Rowan's Hydra, and of providing the missing details in its description. In 
the course of the study, it was found that, in addition to Rowan's Hydra, 
two other species occurred in Alberta including H. carnea. The work was 
continued in 1962 by P. Paetkau as a project for his M.Sc. degree. А wide 
area of Alberta was searched for hydras, and study was also undertaken in 
the area of Great Slave Lake, N.W.T., as a result of which three further 
species of Hydra were obtained. In this report, data concerning the taxonomy 
and distribution of the six species are presented. The survey is expected to 
continue in 1963 with an emphasis on intra-specific variation between 
geographically separated populations, and between wild and domestic 
populations. 
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METHODS 


Specimens were generally examined within twenty-four hours of col- 
lection. Hydrogen ion concentrations of natural waters were measured with 
B.D.H. Universal Indicator. Nematocysts were examined and measured, 
using phase-contrast and bright-field microscopy. The measurements for 
nematocysts are based on a minimum of twenty readings for each type, 
representing not less than three specimens. In some cases it was found 
necessary to maintain specimens in culture in the laboratory for study of 
certain features and to induce sexuality. Laboratory specimens were cultured 
according to the method of Loomis and Lenhoff (1956) or in a solution in 
which Neptune salts (a proprietary brand of artificial sea salt) was sub- 
stituted for half of the sodium bicarbonate; this substitution has the effect 
of adding a wide variety of ions to the four ions present in the original 
solution which, being designed for H. littoralis, might not have been adequate 
for the other species. Both culture solutions appeared equally satisfactory, 
however. 

We here include mention of all features generally held to be of taxono- 
mic value, with the exception of the order of budding of the tentacles, 
concerning which we lack consistently reliable data. 


SPECIES STUDIED 


1. Hydra carnea L. Agassiz 1850 
Description in Hyman (1931a). 


Taxonomic characteristics. Н. carnea is a relatively small hydra with a 
slender column and typically without a stalk. In some specimens, which 
had recently fed, the appearance of a stalk was noted. Column length does 
not exceed 10 mm in freshly collected specimens; after a period of laboratory 
culture, however, some individuals attained lengths up to 16 mm. Hyman 
(1931a) records 10 mm as the maximum column length in her material. 
The tentacles number five to eight, usually six. They measure 1.5 to 3 times 
the length of the column. 

'The following details concerning the nematocyst capsule lengths were 
obtained: 


desmonemes 60- 9.0 и 
stenoteles 10.5 - 20.0 и 
atriches 15 11 5“ 


holotriches 9.0 – 12.5 и. 


à 


The holotriches are oval, pointed at the anterior end (Figure 3) and fre- 
quently kidney- or slipper-shaped, a fact not mentioned in Hyman's 
description. 


H. carnea is hermaphroditie, with marked protandry, as stated by 
Hyman. The testes have nipples. The embryonic theca is spherical with 
short, thick spines. 


Distribution. Hyman recorded this species from localities throughout 
the eastern and central United States and, on the basis of Rowan's speci- 
mens, from lakes near Edmonton, Alberta. We have found it to be the 
commonest hydra occurring in Alberta (Figure 1, C), extending from south 
of Lethbridge to north of Edmonton. It also occurs near the southwestern 
arm of Great Slave Lake (Figure 2). 


Ecological notes. This species occurs most frequently in shallow sloughs. 
It is rarely found in large lakes or in moving water, an exception being the 
record from L. Wabamun (Figures 1, 2) where the species was found in 
the effluent stream from the power plant. Elsewhere in the province of 
Alberta specimens were found in great abundance during late June and 
early July, but when the same areas were visited in early September the 
hydras were absent from all except two localities. One of these was a 
stagnant creek and the other a small seepage lake. The water in these two 
localities had remained at about pH 7.5, whereas elsewhere it had risen 
to pH 8.5 or greater. Evidently the species cannot tolerate very alkaline 
water for long. H. carnea becomes sexual more readily than any other 
species we have studied. Specimens brought to the laboratory usually 
become sexual within a few days. In the field, sexual specimens were found 
from June onwards. On June 26, 1962, in a slough near Elkwater, pH 9.3, 
all specimens found were sexual. Although no experiments have been con- 
ducted to determine causation of sexuality in this species, we have the 
impression that sexuality is related to the drying up and increased alkalinity 
occurring in the small sloughs occupied as summer advances, Changes in 
the composition of the water in these small, shallow sloughs may occur 
rapidly, and the rapidity with which the species becomes sexual would 
appear to offer advantages in such a habitat. Presumably at the first sign 
of deterioration in the water, sexuality occurs, resistant embryos are pro- 
duced, and the survival of the population is thus ensured through the 
unfavourable period which follows. 


2. Hydra oligactis Pallas, 1766 
Description in Hyman (1930). 


Taxonomic characteristics. This small or moderately large Hydra shows 
differentiation of the basal part of the column into a stalk region. Modern 
specialists (following Ewer, 1948) do not attach generic importance to 
the stalk or to the other characters used by Schultze (1917) in erecting 
Pelmatohydra, to which this species was formerly referred. Column length 
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in our specimens was up to 10 mm in freshly collected individuals, up to 
14 mm in cultured. Our populations of this species are thus markedly 
smaller than those measured by Hyman (1930), which grew to 30 mm 
column length. There are usually five or six tentacles, but the number is 
often higher in specimens reared in the laboratory. 


Nematocyst lengths: 


desmonemes 60 = 75u 
stenoteles 10.5 — 16.5 u 
atriches 825 — 10.5 u 


holotriches 10.5 — 14.255 


These figures are slightly higher than Hyman’s, but the size relations be- 
tween the four types are comparable. There is some indication that nema- 
tocyst sizes in this species vary according to environmental conditions. The 
nematocysts of cultured hydras tend to be larger than those of the wild 
populations from which they are derived. Further investigation of this 
phenomenon is projected. 


H. oligactis was not observed in the sexual state, and attempts to induce 
sexuality in cultured populations were not successful. For most hydras this 
would preclude positive determination, but in the case of H. oligactis, 
determination is possible on the basis of the lengthwise coiling of the thread 
in the holotriches (Figure 3), together with the relatively small size of the 
stenoteles, as compared with those in most other hydras. 


Distribution. The species occurs in many parts of the United States. 
In Alberta it was found only in the foothills area in the southwest part of 
the province (Figure 1, О). 


Ecological notes. H. oligactis was found only in certain large, deep lakes 
and in Barrier Reservoir. Available information suggests that physical con- 
ditions in these lakes are fairly stable. The first specimens obtained were 
collected from depths between 10 feet and 100 feet in Barrier Reservoir by 
D. Fillion in September, 1961. The hydras were found to be plentiful on the 
bottom, chiefly around 45 feet. The water temperature was around 10°C at 
this season. In 1962, hydras were again obtained in the reservoir. The pH 
of the water remained near 7.5 during the period when surrounding, smaller 
water deposits underwent considerable increase in alkalinity, the effect of 
which on the И. carnea populations has been noted above. In the other lakes 
where H. oligactis was found, there was likewise little change in pH. between 
July and September. Threlkeld and Hall (1928) find that the pH opti- 
mum for this species is pH 7.8-8.0. The maximum temperature of the waters 
in which this species has been found in Alberta is 18°C. Hyman notes that 
the species cannot withstand high temperatures. It is not known when the 
species becomes sexual in the natural habitats in Alberta, and we have 
neither found sexual specimens nor succeeded in inducing sexuality. 


3. Hydra canadensis Rowan 1930 
Hydra pseudoligactis Hyman, 1931b, 1938). New Synonymy. 


Rowan left no type specimens, so far as we have been able to ascertain, 
but his description of this hydra accords so well with the large hydra 
which we have found in the type localities (Beaverhills and Hastings lakes) 
that we are in no doubt concerning the identity of the latter. Examination 
of these hydras and of others of the same species from numerous localities 
where they have been found Kas enabled us to complete missing details 
in the description, particularly concerning the nematocysts. Further, we 
find that Hyman’s description of H. pseudoligactis fits the Alberta speci- 
mens in all important respects, and we have examined specimens of 
H. pseudoligactis sent to us by Dr. Helen Park, and, again, find that 
they agree closely with the Alberta forms. Since Rowan’s name ZH. 
canadensis has clear priority over the later designation H. pseudoligactis, 
we will therefore refer to the species as H. canadensis. It may be worth 
mentioning that cultures of Hydra sent in 1961 for class use from the 
General Biological Supply House, Chicago, and variously designated as 
H. littoralis and H. oligactis, proved to contain H. canadensis. 


Taxonomic characteristics. This is a very large hydra, the column 
measuring up to 18 mm in length. Fresh specimens usually have five to 
seven tentacles, but laboratory-reared specimens may show up to ten. 
Tentacle length varies from 4 to 6 times column length. Some specimens 
show a stalk, but this feature is not so well marked as in H. oligactis. 

The size relations of the nematocysts are in close agreement with 
Hyman's figures for H. pseudoligactis but, in absolute dimensions, our 
measurements are slightly higher. 


desmonemes 6.75 — 9.0 p 
stenoteles 11.25 — 19.0 „ 
atriches 8.25 — 12.5 p 


holotriches 10.5 — 140 p 


The loose coiling of the three oblique coils in the holotriches seems to be 
very characteristic of this species, as illustrated and described by Hyman 
for H. pseudoligactis. There is considerable variation between individuals 
from various localities in the shape of the holotriches. 


Hydra canadensis is dioecious. The highly characteristic appearance of 
males and females in sexual condition has been well illustrated by both 
Rowan and Hyman. The embryonic theca is very thin and delicate. Rowan 
described “few and very low spines” associated with the theca, but we have 
not been able to see these in our material. 


Distribution. Hyman (1938) records the species from the mid-western 
United States. Rowan found it only in the two lakes lying east of Edmon- 
ton, already mentioned. We have found it abundant in several lakes lying 
roughly within the 100-mile radius from Edmonton (Figure 1, X), and in 
localities to the west and southwest of Yellowknife, N.W.T. (Figure 2, X). 
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Ecological notes. This species was found in lakes of moderate size and 
depth in the Alberta localities, being conspicuously absent from both the 
small, shallow sloughs and the large, deep cool lakes of the mountain areas. 
In the Northwest Territories, specimens were found sparsely distributed 
in running water, in clear, clean, fairly deep creeks. Rowan commented on 
“the marked periodicity exhibited in sexual reproduction” of this form. 
Gametogenesis generally ensues during the first week in October in the 
lakes near Edmonton. The males develop first, with the females developing 
a week or ten days later. Again, as Rowan noted, “breeding is practically 
over and the animals dying off by the end of the third week in October.” 
In all these respects, our findings have been similar. 


4. Hydra littoralis Hyman, 1931 
Description in Hyman (19315, 1938). 


Taxonomic characteristics. A small form, the column not exceeding 
12 mm in the Alberta forms, although Hyman has recorded column lengths 
up to 15 mm. The stalk region is not differentiated from the column. The 
tentacles are 1 to 1.5 times the length of the column. 


Nematocysts: 
desmonemes 55 = '85 | 
stenoteles 12.5 — 190 2 
atriches 8.25 — 9.0 и 


holotriches 10.0 — 12.5 ы 


The size relations are as stated by Hyman except in certain specimens which 
had disproportionately large desmonemes. 


H. littoralis is dioecious. The males have large testes with stout nipples. 
The embryonie theca is spherical with long spines, as illustrated by Hyman 
(1938). 


Distribution. 'The species has been found in only one locality, in south- 
west Alberta (Figure 1, L). It is widely distributed in the United States. 


Ecological notes. The hydras were found at an altitude of 5,400 ft. in 
the Waterton Lakes National Park. The locality was a wide portion of a 
creek known as Little Cameron Lake, running out of Cameron Lake. The 
water was moving swiftly. The temperature was 13°C when hydras were 
collected there in early July. Specimens were again collected in early Sep- 
tember, when the temperature was 11.5°C. On neither occasion were the 
hydras sexual. This ecological situation (cool, running water) resembles that 
favoured by the species in other areas where it occurs naturally. 


5. Hydra hymanae Hadley and Forrest, 1949 


Hadley and Forrest (1949) review the taxonomy of a group of several, 
apparently closely related hydras represented in North America by H. 
utahensis (Hyman, 19315), H. americana (Hyman, 1929), and H. hymanae, 
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which they describe for the first time. The possibility exists that these and 
related European forms would be better regarded as comprising but а 
single species. However, we will follow Hadley and Forrest in considering 
them provisionally as separate species. In Alberta and the Northwest 
Territories we have found hydras of this group in several localities. We 
cannot definitely say that they all "belong to the same species," but the 
populations which have received closest study conform in essential respects 
to H. hymanae. 


Taxonomic characteristics. A small hydra without obvious stalk. The 
column length of fresh specimens did not exceed 4 mm, but specimens 
cultured in the laboratory extended to 10 mm. The tentacles are 4 to 1 
times the column length. Fresh specimens had five or six tentacles. 


Nematocysts: desmonemes 10.0 - 11.5 4 
stenoteles 19.0 — 24.0 u 
atriches 8.25 — 10.754 


holotriches 10.0 - 125 p 


The large sizes of the stenoteles and desmonemes give the cnidome of 
this species a distinctive appearance. The shape of the holotriches is in 
agreement with Hadley and Forrest's drawing, there being a well-marked 
beak at the tip. 


H. hymanae is hermaphroditic. There is considerable variation in the 
shape of the testes. À nipple may or may not be present, and the general 
form may be compact or elongated. А maximum of three ovaries, develop- 
ing simultaneously, has been observed on an individual hydra. The embry- 
onic theca is plano-convex, and, on being shed from the hydra, attaches by 
the flat side to the bottom of the culture dish. No spines were seen on the 
convex surface in our material, and in this respect our findings are at 
variance with those of Hadley and Forrest. However, these authors state 
that the spines show best in embryos formed in nature and may be absent 
in laboratory specimens. Our only observations have been on laboratory 
specimens. 


Distribution. The populations which agree closely with И. hymanae 
and on which this description has been based were collected in the North- 
west Territories (Figure 2, H). The only previous records of the species 
have been from New Jersey, U.S.A. 


Ecological notes. As with the specimens described by Hadley and 
Forrest, most of ours were found in running water or in shallow lakes 
supplied by and close to a source of running water. The specimens were 
not found in abundance, or in close proximity, but were sparsely and 
evenly distributed. The species is not easy to maintain in the laboratory 
as it is prone to excessive and debilitating sexuality. 
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Variant populations. At one locality in the Northwest Territories 
(Figures 2, 5), a few specimens of a similar hydra were found. The body 
form and nematocyst shapes agreed with H. hymanae, but the desmonemes 
were much smaller than the holotriches, their length being similar to that of 
the atriches. The locality differed from characteristic Н. hymanae sites in 
being a shallow, dirty slough. Another variant population was obtained from 
L. Wabamun in 1961. Again the specimens were near Н. hymanae in many 
respects, having large stenoteles (13.5-24.0 и) and beaked holotriches of the 
hymanae shape and size (though slightly more rotund), but the desmonemes 
were only 6.0 to 7.5" long. The testes were without nipples; the helmet- 
shaped theca was without spines. This population seemed, in fact, to be 
tending toward the utahensis condition and was provisionally designated as 
H. utahensis in our notes at one time, in spite of the large size of the 
stenoteles. Failure to maintain a culture in the laboratory or to obtain 
specimens for re-examination in 1962 compels us to reserve judgment on 
this population for the time being. 


6. Chlorohydra hadleyi Forrest, 1959 


Only two green hydras appear to have been described. Chlorohydra 
(Hydra) viridissima, the best known species, is readily distinguishable 
from the present species as Forrest (1959) clearly shows. 


Taxonomic characteristics. An extremely small, slender, green hydra 
measuring at most 5 mm in the specimens studied from Alberta. Forrest 
records column lengths up to 13 mm, however, with most individuals 
measuring 7.0 to 7.5 mm in the asexual phase. The tentacles are shorter 
than the column and are held stiffly upwards. They number six to nine in 
our material. 

The nematocysts of the Alberta specimens closely resemble those 
described by Forrest: 


desmonemes 5.0 – 5.754 
stenoteles 7.5 -90 и 
atriches 5.0 — 5.75u 
holotriches 7.0 – 9.5 | 


The species is hermaphroditie, with both sexes developing simulta- 
neously. The testes have nipples. The ovaries usually develop above the 
budding zone. The embryonic theca is highly characteristic, being divided 
into а large distal and a shallow proximal chamber. 

Distribution. Forrest's records are all from the eastern United States. 
The Alberta specimens are from a single locality, L. Wabamun, 50 miles 
west of Edmonton. 

Ecological notes. C. hadleyi was found only once in our survey, in 
August, 1962. It was discovered in a sample of water weeds taken from about 
6 feet in L. Wabamun, several days after collection, H. canadensis was also 
present in the sample. 

Sexuality ensued after the specimens were brought into the laboratory. 
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Data incorporated in Figure 1. 


C- H. carnca 

X- H. canadensis 

О-Н. oligactis 

L- H. littoralis 

H- H. hymanae 

G- Chlorohydra hadleyi 


Locality 


Only those localities where hydras were found are marked. 


1. 
2. 


3. 


© бо «I C» Ci 


18. 
19. 


Chip Lake - established lake 
Wabamun Lake - established lake 


Sandy Lake 


5 1 "У r p 
NS Tale hallow weedy lakes 


. Cawes Lake 


Slough north of Ellerslie 
Slough south of Ellerslie 
Big Island Lake 


shallow large sloughs 


. Hastings Lake - moderately shallow lake 

. Beaverhill Lake — Amisk creek - large shallow lake 

. Cache Lake - small deep lake 

. Moose Lake — at Vezeau beach - large lake 

. Ribstone Creek - hydras were obtained in non-flowing portion of the 


creek 


. Sylvan Lake 


Twin Lakes moderately sized lakes 
Crimson Lake 


. Barrier reservoir ~ deep lake 

. Frank Lake - large shallow slough 

. Chestemere Lake - irrigation reservoir 

. Lake MeGregor - a long deep reservoir 
. Lake Newell — irrigation reservoir 

. Elkwater Provincial park 


Reesor Lake 
Spruce coulee 
Slough three miles northwest of Elkwater 


small lakes 


. Crow Indian Lake - shallow narrow reservoir 


St. Marys reservoir — taken from main outlet canal 
Waterton Lakes National Park – 

Linnet Lake – sfnall pond 

Little Cameron Lake - glacier fed stream 


. Beauvais Lake — small deep lake 
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Ficure 2. Study area in the vicinity of Great Slave Lake, N. W. T. 


SYMBOLS: 


Species: 
C-H. carnea X-H. canadensis H-H. hymanae 


Locality: 
Only those localities where hydras were found are marked. 
1. Enterprise to Kakisa river 
Mile 55 – a roadside dugout 
Mile 10.3 — a small creek, 3 to 4 ft. wide 
Mile 23 – a substantial creek 
Mile 33 - a creek 
Mile 447 - } mile square, shallow “lake” 
Mile 502 — a clear water creek 
9. Kakisa river to Fort Providence 
1 mile west of Mile 66 — shallow “lake” 
10 miles west of Mile 66 – a creek 
Great Slave Lake highway: Fort Providence to Rae 
Mile 25 - large muskeg slough 
Mile 40 - a slow-moving portion of Caen Lake 
Mile 75 — portion of a large network of sloughs 
Rae to Yellowknife 
1 mile south of Frank’s channel – hydra found in lake inlet 
5 miles south of Stagg River — slough inlet 
Stagg River - small river 
95 miles west of Yellowknife — large flowing stream 
6 miles south of Yellowknife - small stagnant pool 
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SUPPLEMENTARY RECORDS OF UNIONACEA FROM NOVA 
SCOTIA WITH A DISCUSSION OF THE IDENTITY OF 
ANODONTA FRAGILIS LAMARCK 


By ARTHUR H. CLARKE, JR. AND ANNE MEACHEM Rick 


RÉSUMÉ 


De nouvelles récoltes en eau douce et l'examen de diverses 
collections de musée en 1962 ont fourni des données complémentaires 
pour une étude récente sur les Unionidae de la Nouvelle-Écosse 
(Athearn et Clarke, 1962). La comparaison de syntypes de l'Anodonta 
fragilis Lamarck avec des paratypes et des topotypes de l'A. brooksiana 
van der Schalie indique qu'ils sont synonymes. Les auteurs désignent 
un lectotype de ГА. fragilis. Ce taxon est considéré comme étant 
une sous-espèce de ГА. cataracta Say et la position des formes inter- 
médiaires entre cataracta et fragilis est considérée. Suivent la mention 
de huit espéces nouvelles pour la Nouvelle-Écosse, entre autres les 
premières récoltes de Lampsilis cariosa Say dans les provinces 
maritimes, et les données écologiques pertinentes. 


INTRODUCTION 


Although a general study of the freshwater mussels of Nova Scotia 
has been published recently (Athearn and Clarke, 1962), the appearance 
of significant new information concerning the zoogeography and status of 
several of the species has necessitated the publication of a supplementary 
report. 

From April to August, 1962, the junior author made a substantial 
collection of freshwater mussels for the National Museum of Canada from 
Cumberland, Inverness, and Cape Breton counties, Nova Scotia, and from 
Newfoundland. This resulted in the discovery of the first unequivocal Cana- 
dian locality for one species (Lampsilis cariosa (Say)) and in the estab- 
lishment of new localities for several other species. In addition, а large 
series of Anodonía was collected in Newfoundland at and near the type 
locality of Anodonta brooksiana van der Schalie, thus enabling population 
comparisons to be made between that form and similar anodontas from 
Nova Scotia. 

In March and September, 1962, the senior author had an opportunity 
to examine additional museum collections which contain Nova Scotian 
unionids and related material. At the Muséum National d'Histoire Natu- 
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Map I. Location of stations cited. National Museum stations are plotted as filled-in 
circles, and University of Michigan localities are plotted as half-filled circles. 


relle in Paris syntype specimens of Anodonta fragilis Lamarck, 1819, were 
studied. Later, photographs were obtained of additional syntypes in the 
Muséum d'Histoire Naturelle in Geneva. All these specimens belong to 
the form described as Anodonta brooksiana by van der Schalie in 1938. 
Therefore the name fragilis must take precedence. 

At the Museum of Zoology, University of Michigan, several lots of 
freshwater mussels from Nova Scotia were seen, most of which were col- 
lected by D. À. Livingstone while making a survey of the fishes of that 
province (see Livingstone, 1951). At the British Museum (Natural History) 
specimens from the historically important Willis Collection of Nova Scotia 
shells (see Athearn and Clarke, 1962: 12) were also examined. Specimens 
labelled Monodonta margaritifera [= Margaritifera margaritifera|!, Unio 
complanatus [= Elliptio complanatus], and Unio radiata [=Lampsilis 
radiata] were correctly identified by Willis, but specimens labelled Ano- 
donta ferussaciana and "?" are really intergrades between A. cataracta 


—— — 


! Bracketed equivalents inserted by us. 
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cataracta and A. c. fragilis. The status of fragilis and of its intergrades 
with cataracta s.str. wil be discussed below in more detail. 

Specimens collected by the National Museum expedition and those 
studied at the University of Michigan are shown in Table 1 and the local- 
ities represented are plotted on Map I. For National Museum material, 
the figures indicate the number of living specimens (a) and of empty 
shells (d) of each species which were collected at each locality. Although 
efforts were made to sample all habitats at each locality, high water from 
heavy rains made some habitats inaccessible. Therefore, these data indi- 
cate only approximate relative abundance. For University of Michigan 
material, population and ecological data are not available, and the presence 
of each species is indicated by a + only. Since 71 stations were reported 
by Athearn and Clarke (1962), station numbers in this supplementary 
report begin with number 72. 
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22 
SYSTEMATIC SECTION 
Margaritifera margaritifera margaritifera (Linn.) 


This species was taken at ten stations by the National Museum party, 
and specimens from seven additional localities were seen at the University 
of Michigan. M. m. margaritifera is now known from localities distributed 
all over the province except the Cape Breton Highlands and the four south- 
ernmost counties: Digby, Yarmouth, Shelburne, and Queens. 

It is of interest to note that M. m. margaritifera was also collected 
in large numbers by the National Museum party at several localities in 
Newfoundland, and that one of these localities is a small lake (Bird's or 
Rocky Pond, Whitbourne). Although the collecting site is not far from the 
outlet of a river (Rocky River), and at this locality only a few specimens 
occurred, the presence of M. m. margaritifera in such a habitat indicates 
that lake records for this species may not all be incorrect, as previously 
supposed. 


Elliptio complanatus (Solander) 


E. complanatus was collected at nine localities in 1962, and specimens 
from twelve other localities were seen at the University of Michigan. The 
species has been found all over the province except in the Cape Breton 
Highlands where no unionids have yet occurred. 


Since E. complanatus occurs in Cape Breton Island, but its only known 
host, Perca flavescens, apparently does not, Athearn and Clarke (1962: 24) 
have suggested that an additional fish host may exist for E. complanatus. 
The absence of P. flavescens from Cape Breton Island was first pointed 
out by Livingstone (1951). Since the UM MZ records for E. complanatus 
from Cape Breton Island are partly based on collections by Livingstone, 
the absence of the fish and the presence of the mussel were co-extensive in 
time and the case for the existence of another fish host is strengthened. 


Anodonta implicata Say 


This species was found at six localities by the National Museum party, 
all in Cape Breton County. The distribution of this species is sporadic 
in Nova Scotia and in the rest of its range in the Atlantic Drainage. 


Anodonta cataracta fragilis Lamarck 
Plate I, fig. 1, 2 


Anodonta fragilis Lamarck, 1819, Histoire Naturelle des Animaux sans Vertébres, 
tome sixième, 1'* partie, p. 85. 

Anodonta brooksiana van der Schalie, 1938, Annals of the Carnegie Museum 27: 
167-170 -- plate 16. Type locality: Spout Pond Arm, Ferryland District, Southern 
Shore, Newfoundland, 
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Lamarck described his species.as follows: “4. Anodonte fragile. Ano- 
donta fragilis. A. testà angusté ovata, tenui, fragilissimâ, anterius rhombeo- 
compressá; sulcis transversis remotis; natibus prominulus, undatorugosis. 
Habite les lacs de Terre-Neuve. M. Lapylaie. Mon cabinet. Ses crochets 
sont un peu saillants au-dessus de la base cardinale. Largeur, 68 milli- 
mètres.” 

Lamarck’s description was insufficient to distinguish fragilis from 
Anodonta marginata, the brownish, elongate form of A. cataracta, both of 
which were described two years earlier by Say. A. fragilis was therefore 
synonymized under A. marginata by Simpson (1900), Frierson (1927), and 
others. The existence of a distinct Anodonta population in Newfoundland 
was not suspected until 1938 when van der Schalie recognized its presence 
and described it as A. brooksiana. 

Inspection of two syntype specimens of Anodonta fragilis in the 
Muséum National d'Histoire Naturelle, Paris, and of photographs of 
additional syntypes in the Muséum d'Histoire Naturelle, Geneva, shows 
that fragilis and brooksiana are absolute synonyms. The lectotype of fra- 
gilis, here selected and figured (Plate I, fig. 1, 2), is a right valve, 69 mm 
in length, in the Geneva Collection. It is part of a lot of three valves accom- 
panied by a label in Lamarck's handwriting (according to Dr. Binder) as 
follows: *Anodonte fragile, dans les lacs de Terre-Neuve. Mr. Lapylaie." 
The other specimens here cited in the Geneva and Paris collections, which 
now become paratypes, show some variation, but all exhibit fragilis mor- 
phology. 

Although the colour of fragilis varies from straw-yellow to brownish 
while that of cataracta is predominantly greenish or brownish, fragilis 
differs from cataracta consistently in beak sculpture. Van der Schalie has 
described this character thoroughly under brooksiana as "consisting of 
numerous (8-12), more or less irregularly concentric, corrugated folds 
which extend well out on the dise; the first two or three folds somewhat 
double-looped while the others are irregular and often appear to anasto- 
mose.” 


“= mc A сд” ја) 
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PLATE I 


Figure 1, lectotype of Anodonta fragilis Lamarck, length 69 mm, in 
Muséum d'Histoire Naturelle, Geneva, Switzerland. 


Figure 2, umbonal area of specimen in fig. 1, magnified to show 
details of beak sculpturing. 


Figure 3, Lampsilis cariosa Say, length 104 mm, a specimen collected 
alive at station 90, Sydney River, Nova Scotia. 9 
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PLATE I 
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During 1962, the National Museum field party collected large series 
of anodontas in Newfoundland. All of the 48 specimens from Spout Pond 
(47° 02'N, 52° 58’W), the type locality of brooksiana, exhibit the charac- 
teristic fragilis beak sculpture either fully or predominantly. The 166 speci- 
mens collected from Bird's Pond, Whitbourne, Newfoundland, are similar 
to those from Spout Pond, but several specimens among the 366 collected 
from Well’s Gully, Whitbourne, resemble cataracta rather closely. Inter- 
grades are common in the Well's Gully collection. It is apparent from these 
and other specimens (see Athearn and Clarke, 1962: 29) that although 
fragilis is morphologically distinguishable from cataracta, no reproductive 
isolation exists between them, and one should regard the former as a 
subspecies of the latter. 

In Nova Scotia, specimens from Cape Breton Island also exhibit the 
fragilis beak seulpturing but in a less extreme manner than Newfoundland 
specimens. Some expression of the double-looped and more restricted beak 
sculpturing characteristic of cataracta also oecurs however, but since the 
specimens are closer to fragilis than to cataracta s.str., they are designated 
Anodonta cataracta fragilis X А. c. cataracta. On mainland Nova Scotia, 
similar intergrades occur, but many of them, especially in the area between 
Truro and Chignecto Strait, are closer to cataracta s.str. than to fragilis. 
These have been designated À. c. cataracta X A. c. fragilis. The specimens 
identified by Athearn and Clarke (1962) as A. c. brooksiana should be 
referred to A. c. fragilis X А. c. cataracta, and those identified as A. c. 
cataracta should be referred to A. c. cataracta X A. c. fragilis. A detailed 
study of the variation of this complex, polymorphie species throughout 
eastern North America and of its relationships to related species (e.g. 
А. grandis, À. hallenbecki, ete.) is badly needed. 


Strophitus undulatus (Say) 


Fifty-four living specimens of S. undulatus were taken at Shinimikas 
River just north of the village of Shinimecas, Cumberland County. A single 
living specimen was collected near by in the west end of Big Lake. Both of 
these localities are close to Tidnish River, the single Nova Scotian locality 
from which S. undulatus was previously recorded (Athearn and Clarke, 
1962: 30). Only a small area near Chignecto Strait appears to be occupied, 
as yet, by S. undulatus. 


Lampsilis ochracea (Say) 


The National Museum party collected seven dead specimens of L. 
ochracea from two localities in the Sydney River, Cape Breton Island, 
and there is every reason to believe that this species also occurs alive 
there. It is known from only one other area in Nova Scotia, the River 
Hebert in Cumberland County (Athearn and Clarke, 1962: 30). Thus, 
as throughout the rest of its range, the distribution of L. ochracea in 
Nova Scotia is also sporadio. 
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Lampsilis cariosa (Say) 
Plate I, fig. 3 


Unio cariosus Say 1817, Nicholson's Encyclopedia, pl. 3, fig. 2 (type locality: Delaware 
and Schuylkill rivers). 

À total of one living and five dead specimens of L. cariosa were 
collected from three localities in the Sydney River by the National Museum 
party. The living specimen is a typical female measuring 104 mm in 
length. Johnson (1947) and Clarke and Berg (1959) have reviewed the 
distribution of this species and have cast doubt on some previous records 
of L. cariosa from the St. Lawrence drainage because of the frequent diffi- 
culty in differentiating cariosa from ovata ventricosa which occurs in that 
region. It is possible, in fact, that all such records are incorrect. The pres- 
ent record is therefore the first unequivocal record from Canada and the 
first record of any kind from the Maritime Provinces. 

Although previously unknown from the Maritimes, it is of interest to 
note that L. cariosa occurs in Aroostook County, Maine, up to within ten 
miles of New Brunswick. The records, previously unpublished, are as 
follows: Mattawamkeag River, West Branch, near Island Falls (L. R. 
Norton) and two miles south of Upper Mattawamkeag Lake (Norton and 
Clarke); and Mattawamkeag River, Haynesville (Clarke). Specimens 
from these localities are in the National Museum of Canada. 


Lampsilis radiata radiata (Gmelin) 


'The National Museum party collected this species at one locality, and 
the University of Michigan has specimens from three other localities in 
Nova Scotia. This increases the total number of Nova Scotian locality 
records for L. r. radiata to ten, all from mainland localities north to Hali- 
fax. Although the fish host of L. r. radiata is unknown, the apparent absence 
of both L. r. radiata and Perca flavescens from Cape Breton Island may be 
significant. 
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RECORDS OF FRESHWATER CRUSTACEA 
FROM ARCTIC AND SUBARCTIC 
CANADA 


By Epwarp B. REED* 


RÉSUMÉ 


L'examen de 200 collections de petits crustacés provenant de 
cinquante localités éloignées de l'Arctique et de la zone sub-arctique 
du Canada a révélé l'existence de vingt-cinq espéces de Cladocéres, de 
35 espéces de Copépodes (22 Calanoides et 13 Cyclopoides), de deux 
espéces d'Anostracés et d'une espéce de Notostracés. Dans la famille 
des Cladocéres, l'habitat du Daphnia catawba et du D. rosea est étendu. 
La découverte de mâles de Daphnia pulex dans les étangs de la 
presqu'ile Adélaide constitue le premier signalement du mále Daphnia 
dans l'Arctique nord-américain. Les auteurs laissent entendre pour la 
premiére fois qu'il y aurait eu hybridation dans les régions orientales 
et centrales de l'Arctique canadien entre le D. middendorffiana et le 
D. pulez qui faisait déjà partie des populations de l'Alaska. Ils estiment 
également que la croissance du casque varie parmi les diverses 
populations de D. longiremis et de D. galeata mendotae. Dans la 
famille des Copépodes, l'habitat connu du Diaptomus alaskensis est 
étendu à la baie Coppermine et celui du D. nudus, en direction 
nord-est jusqu'à lile Southampton. Le nom de Cyclops thomasi 
Forbes est adopté au lieu de C. bicuspidatus ou de C. b. thomasi pour 
désigner un cyclopoide limnétique qu'on trouve assez fréquemment. 
La variation morphologique notable constatée parmi les populations 
trés répandues de Cyclops scutifer incite à la prudence dans l'adoption 
de nouveaux noms pour désigner les sous-espéces, lorsque l'analyse 
de Ja population est inachevée. 


INTRODUCTION 


The vast and remote arctic and subarctic regions of Canada are re- 
markably rich in lakes of glacial origin. As yet, there has been little study 
of these many lakes, and collections from them have been few. However, to 
students of zoogeography, northern Canada is of great interest. The purpose 
of this paper is to report the species of freshwater Crustacea identified from 
a number of collections from various arctic and subarctic lakes. 

No attempt is made here to review exhaustively previous records, nor 
are taxonomic problems delved into deeply. Ecological inferences have 
not been drawn because of limited data. 

The amassing of collections from so large an area could result only 
from the cooperation of many people. The following persons took the time 
from their own investigations to take samples of plankton especially for 
this study: Elizabeth and Andrew Macpherson, A. Solar, Jameson Bond, 
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С. West, J. G. Ritchie, H. Sjérs, and A, E. Porsild. Collections were made 
available by D. G. Frey, J. G. Hunter, H. D. Fisher, and D. R. Oliver. 
Collections in the National Museum of Canada were loaned by E. L. 
Bousfield. M. F. Atton made available collections belonging to the Sas- 
katchewan Department of Natural Resources. It is a pleasure to extend 
thanks to all. 

Arctic and subarctic as used here correspond to the Tundra Formation 
and Forest and Barren portions, respectively, of the Boreal Forest Region 
of Munroe (1956). 

Unless otherwise noted, records are based on adult specimens. Records 
of Daphnia from a few of the collections have been published by Dr. John 
L. Brooks; since the collections contained copepods and other Cladocera 
not reported, these published records are repeated here. 

Nomenclature of the Cladocera follows Brooks (1959); calanoid 
copepods are named according to Wilson (1959) ; cyclopoid copepod nomen- 
clature follows Yeatman (1959), unless otherwise indicated. Numbers in 
parentheses refer to collection numbers in Table 2. Locations of lakes are 
indicated on Figure 1 and in Table 1. 


Ficurze 1. Locations from which collections were examined, The numbers refer to 
lakes listed in Table 1. 
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Table 1. Approximate coordinates of the localities sampled 


Locality Longitude, Latitude, 
degrees W degrees N 


—— ——Ó——— 


1. Mould Bay, Prince Patrick Island. ................... 119 761 
2. Alert Б Шеёншеге Island И 24.722505 ead artt de 621 821 
3. Coral Harbour, Southampton Island....,............. 83 64 
4 "ноја Island, Foxe-BREIB x MR сеча каља зла те 19 69 
5. Frobisher Bay, Bamin Island, oe ule DER ra 085 633 
6: ан Ши Вайл Ји Rb E RER, vire Mese iiid ne 701 661 
7. Browne Bay, Prince of Wales Island. ................. 98 723 
8. Cambridge Bay; Victoria Шапа...................... 105 694 
9. Gjøa Haven, King William Island.................... 96 684 
10. Lady Franklin Point, Victoria Island.................. 113 681 
ll. Bernard Harboüt i5. Fed e wn xis вон OE S а 114 69 
19. ^ Adelaide Peninsula... a oe t rms O ROSE MIC 971 68 
12: "Cloppermius. Bay, y du Wa dedere d Ua as ERE ин 1057 68 
A Enada EDS. 1 AR ER а ИК gag а аниме SE NS 101 61 
IB; DOH DARKO s wort b A eaa sec ПРИН 102 66 
IB. Gamy Dok... volu Hoge EAT SEEK tia saw eae T tS 1003 66 
hakimo- Fonte или E ae ae se Зр. ътт Ар 94 61 
18. Spence Bay, Boothia Peninsula.,.,:................. 93 693 
19: "Chesterfield. Ја Орао ин лды EL ae Ends 91 63 
20 Firth River SELLE И anes ee ees Weg chek PET ENS 139 691 
21. Payne Bay, Ungava Peninsula........,........,...... 70 60 
22: False River, Ungavi Рараты ае ST ees 
23. New Quebec Crater, Ungava Peninsula............... 74 613 
Oh, Hebrón Labrador. ss «i205 и и на кл toes ли 623 58 
25. Lee AlgneaL ELS о ыала нса К коване ne 681 57 
26. Antray Lake, Lara ES ey D a Ен 661 541 
27: Et. Орото Man... а 5 cone eee Oe RE RE 40 94 584 
28. Caribou Lake, Mani... TE oe канын 974 593 
20. Hawley Lake, Ont... stew dees tease вади n LS REALE ne 843 544 
30. Attawapiskat-Muketai River junction, Ont............. 85 53 
313° Wollaston. Lake, citi. as os beers eke EN ated oes 103 58 
32. -Reindeer Је: аар ns гЬВ 1021 574 
38. Beaverlode-lakes iiss cou es eh NON Ra eee Fa d + 118 64% 
24. Vaillant аке c oux sls ши ан ара xS ES GET 1144 66 
$5. Red Rock Lake... Се аи RE EP NE EIL à 1143 651 
36. Ellice L&ke6...4.2. се es ROO EN RER SNS 106 66 
97: -Laol& Матта тен en DER MUR Rs ores 1174 63 
38. Kathawachaga Lake, oo: seen sone ОИ renier 111 66 
80, Beechy Lake... set VARY Ve eR RR, 4A eae ee AB 106} 65 
40. --Dinmal Lake. ара ga AERIS EIN ba eek ES rs 116} 67 
Al; Whitefish Lake. РР al на кан FES CR En AUR 107 625 
49: НОА Таква ЕС е атылыы Не Fan маном in едЕ 1044 61 
43. MacDougall Lake............ ce eer eese hot 98} 66 
44, Beverley Lake. iS A EIR I GS O AOS 1001 G44 
45. Angikuni Lake............,,.......sssssssssssse 994 62 
46" Dubawnt Lake... ina Ге охан вва 1023 63 
47. Hyde Lake; ere Manor Vie X Ao nee з a 953 61 
48. Maguse Lake. OC Oer RARA KESA EARRA ена 95 613 


ПН RER STE RE EE 


D 1004 


у © ЧїЧәр ‘хеш 

ISIN “33 0€ ‘PA 002 X 008 1004 
: " c ЧуЧәр ‘хеш 

ISIN “33 08 ‘PA 00€ X 008 1004 

9AOQ" ST ONT] UTE 

9A0Q% SB ONU] IUT 
u103310q [9AV1d рив рпш 

"33 SI ‘vo цадор ‘хеш ‘bs чш $ о] 
шојдод [9AU.IZ 

“4J I y3dop ‘PA 06 X 001 puoq 
[ney oovjins 

37 e "vo y}dəp "хеш ‘bs "rur t әу 
"43 £T ЧїЧәр әә1} 901 

‘u0330q Apuvs “wvp ut “pA oe риод 

[ood әдрәс 

vjvp ou ‘S[TIA OMT, 

[ood ујош moug 

so[durvs GI 


те al 
Цәчимгу TIAJAG Jo чупош wou риод 
(so[durvs р) ur OT 'oxv[ тш 


puod тшс 
зәрпо ou цим puod үш 
300] 
ouo 1940 jou ujdop 'puod тшс 
sotpoq 
19jvA SNOUVA шол) војаштв @ 
ofp р ur ‘yy oz ‘puod MOUS 


"т qune ddn 3v puod yow 
puod vapun,, 


puod vapun,r, 
шозђоҷ Аввош *puod vapun,, 


вујошојј 


nent 
paa 


итшуүвәлс 'гу 


UIUS N ‘H Ч ONN 
оир SAO 
отир SAO 
0331р STAD 
0331р SAP 
031p SAO 
033p ЗАО 
oyp SAPO 

uosio dou] ^y PUT ч SAO 
оир OWN 
uN "CH A'r ОМ 
помоце “op DD OINN 
DAJO "Ма aor 
; uN ‘VY 
; “ud ‘VY 
; сү 
; чүсү 
i un ‘VY 
ADL] су “СТ кР 
об "v = 
ор OWN 
отир JINN 
0331P OWN 
PIUUOCOUN "за ^8 JINN 


——— 


10]29[[0)) 


«922109 


em 


0961 әчпг 12 
"any cc 


"any 2 
‘ONY cz 
‘any SI 


Amf 9 
АГ I 
ounf OF 


ounf 6c 
ny L 
8861 “Any 2 
8c6r "any 2 
9сбт ‘39985 
L 0} SEN 08 


8061 
8801 


ISGT 4[nf IG 
с "dog 
"y 91 
"ny 2 


1961 A[nf CI 


1961 "duy c-o 
Loot “any 1 
ISGT "ny GI 
1801 “Any ¢ 
себт АГ 2 
ceo A[n[ 2 


ат 


———-—- 


pouruuxo $uonoo[[o) ‘3 91951, 


О 


77 00A “Я одрмашт) РО 


; оир "8S 
отир р 
. 031p IZ 
+ oyip °03 
' op °61 
; оўир `81 
; оир “Et 
Е si i Sole AY jo UT “Я QUMOIS "OT 
B eot S i 
ial UT 9 opp EE 
& 9» 53$ 9*9 AT ише ‘yolur SpA[O "er 


7777 сршрзя “T UNIMON cel 


киз e PRIUS ^q JOYSIQOL] ‘II 
MT op OI 
VAT yas 6 оир 6 
refus be oyip © 
pe^ ТЕЕ! UIstg] әхо "T Хојмом `A 


op `9 
'"''puojduvqjinog “qH wN 'е 
ttt tp одошвој у "моју СР 
OP Е 

Ор v 

CT WONT за tq PROW CI 


— 


попио" 


- 


33 


g ашо 4v [nuu oovjins ‘шш є 
ә 
jo puo 459A 90 [NUH 09UJINS ‘ши GT 
1004 
ood «pun T, 
J £ 449p 
хеш “шир ur ‘PA 00g moqr оде] 
Jutipooo1d uuu 
JOMOT[VYS pur лоша IAM әт" 
WP 
ЧїЧәр ‘хеш “pA 00€ X 002 IJTI 
"43 I y4dƏp rung 
uosdwig “AS puv[st UO ONT] [[uurg 
`1) Z udop ‘Iwapo tru 
“bs GT foug мот pur ursuq 
мешлоца uooAjoq AVAL-J[VY әт 
jj fc ЧїЧәр ‘xvu *usivur ut риод 
PAET чє, 
Spool диошт 
mey ‘ріпу opi ‘езеш ur риод 
100M 109[9 ‘YSIVUL ur оу] 
(Anf 6 st owes) puod реше 
jJ £T ЧїЧәр ‘елеш ur puod тшс 


(snup pouw 

"unur) [NTH pezuoznoy ,oxv'T ust, 
[nv 

оста  [vquozuouq  oxvT че, 


NTI 451, 1090 IJAN JO рпод 
(4quo 21) 

-при) 43 c yydap ‘av 'puod jeug 
(puz) 

Атда jo puo səm ‘puod tipuny, 

Ата Jo puo 3s9A ‘puod rıpun J, 
(puc) 

Ата Jo puo you 'puod vipuny, 

puod турип} мојеце 


puod тарип T 


Ата jo puo you ‘puod tipuny, 
puod tipuny оу] 
f 1004 


ор 


AT CD 
тоа ис ‘f 
031p 
JUN 'D 'f 


отир 
отур 
отр z 
отир 


ор 
oyip 
0331р 


отир 
0331р 
отир 
0741p 


оир 


озир 
ор 


uosioqgdov[q "у рив “oT 


ор 
отир 


отр 
OP 
отир 
оир 
031p 
puog uosour f 
031p 


TOV 
оу 
8 3° °) 
"p "v 
UN у 
SAO 
SAO 
SAO 


ui 
= 
O 


БЕБЕ ЕЕЕ 
ОООО Оооо 


= = 


_ == 


BE BE Б Б 
ZOOOOOO OO о OO O 


тил WN cvi WN vi anni ш 
> 


* 


шы а “Чы ч 
ee „> 
See 


' 
. 


oZ 
== 


rss. 


OGGI '2ny 02 о<еедзае?е еә еә ее ә ө ө е е ә 
996T “ANY 02 


озир 


Bw вад ВРО et ARTE Т, 
1961 Ап IE FPT LES АТИ А И рениш 
1961 ny 4 [Я ourunoddo?) "T плод цор 
1961 A[nf 81 dci Она аа JUTAN) 


1961 dog £ OR OR RO& O3 * ее в ss oyp 
1961 dog £ ons э э э ө э ә д вэ ә отир 
1661 "dog £ ss... s.. "rct an 011p 
1061 "ny £I mI СРИ .. оупр 
1961 "ny 6 * ++ «ж ^ nom om ot n ж + n9 s... 0341p 
1961 ‘any 7, »o» » o» » 9 9» » à а 9 е а o» э ж .... оир 
1961 Arne Ie nur озир 
LOGI Апр CZ »o€ 9 o9 е 9 » о » o» ^» * 9 ee seer 011p 
LOGI Aine Gc . жаг э э э е ж е е т наа э ә э э а оұир 
1861 Amp ic » * » е » » э э е эв ө > а ө = ө s... onip 
1061 Aine’ ez * ж еж ө е э ж ә ө ж э ж а ж б өө а озир 
1061 Ang ec "rr . . озир 
1961 Aine 6I «э о» э ө ә б, . ... оутр 
196I Ang 8I * ез о ә ә ө е ө ө е е ө э ө ө ө owe oyip 


1061 Апр 6 * э е ә ә е ө э ө э ө ә ә ө э ê ++ "Ug opiv[opy 


1961 dog 91 [7777777 on 
1961 "7999 91 f°" оир 
1961 "3998 OT |" "7777" оир 


2961 ‘пу 61 [7777777 ‘TI THOJA "qq одрмашк 
LOGI ny zc |^] мод о шуо Арту] 
LEGI ‘dos gg | реш Яшу ‘олур veo) 
1961 adog 91 |7'777777' "I оорду ospriquu;) 
LSGI ‘Any (КРУИА sons. Wd “III pieuixq 
0961 “пг £1 оўир 


"eS 
"09 
“18 
"02 
6r 
‘SF 
7 


34 


полио я Jo "9 "mu OT чәр 


-10q одров чума puod vipunj отет 0331P 
I" 
-YOINYD `1] Jo °0 тш g 'uorjv3oZ9A 
ou ‘puod o2pruod urojjoq ҳәоу 0331P 
THONG "3r Jo *9 ‘Tur 
g 'uorvjodoA ou 'spuv[st snolIoui 
-nu yya puod вроол\-тырипу әйе озир 
[OID A Jo 8 
тш ZZ 49917?) JOL 1vou YANOIS 89M 70) 
loururns qno 
-ysnoryy Aq[vorporrod поло) so[durvg 0931p 
so[d 
-штѕ e 'nvoudzry әв” 1vou spuod € 0}}Ip 


AIO "2I О 


sulojq “OT “OT 
шыш ‘A ^N 
o1&ju[ov]q uuyof 
педпосоеуу с 
yə б "M 
qjo1oxooA "(Tf 


suorv3s e шолј so[durvs FT 


тур ON 

IUU9 orjory шолу o[durvs youwoyg 
puo 

тутр ON 

тор ON 

[ood до: &1v10duro] рогодхој 

puod тырип[, 

puod vapun T, س‎ 


[ood 
X201 Yast X901 amq шолу Nse} 
o} wsp[oviq AppuZr]s A194 109M é 
тутр ON 031P 
OQ ow OP 


puod .9]vA[80-L4T sj10qo3I ‘A ^D 
puod tapun} шолу дол 07 59[и! 
ur обола "т Апод 0} oouvrquo 

шәп ү әт pey 000JINS ‘шш G 
додола “т Ацүә, о} oouuijuo 

тәп "у MOTI ur үп ooujats ‘шш G 


отир - 
лов "а И 


10799109 


вултшә}[ 


D Ле — — - — es. 
- n тоатат — 
———— ee — :—— 
ee 


ed 


WMO 


gN 


‘§ Jon 
'SJo'n 
OWN 
OWN 
OINN 
ONN 
OWN 


—-— 


ONN 
OINN 
OWN 
OWN 


u'v 
"uf у 


—— 


и ———————— M Ó 


4861 АГ 8 
1961 ‘Iny 8 


4861 AME 1g 
1961 Anf 6 


2961 
dog 0} ounf 


any 
OI 0} Avyy TE 
ссот dog 
4 0) ounf JT 
ребт “Any 6 
I€61 "duy 
8961 AINE GI 
896I AINE 02 
осот AME ^c 
OSGT Aine OI 
2961 dog 02 
1961 dog 0c 


OSGI ‘Buy 92 
0961 Ame GI 
0961 Anf Oc 
0961 Аар 06 


0801 "uy F 


OGGI "ny р 


— —— ——— — 


т 


a a БН 1 


'Qu0f)—poupusxo suopnoo9][o) "YZ AWL 


[+ «+» 8 е е е э э > э 


SENS e oyip EL 
RR.» . 4 9*4 9 э отир “OL, 


сизү от) “WwW CIA 


. 
L] 
. 
. 
. 
- 
. 
+ 
* 

. 
a 


trt =ч “ү Avas y `0! 


оир `69 


Tee жа аа م‎ — eo Ê 'nuouty әт" `89 
ЛАДНА Уу CE EE ‘шофи "19 
"под vaudu[) soep qand мәм 799 
ttt Џо влези "ыи әре “SO 
Utt] под vavuo “A OUAUJ EO 
(res n RN "SO 
'****3o9]u] peyso '29 

отир "I9 
Utt 10 под voog “я udg 009 


ss ss 


* 9 9 *9 9 ® э 9 $9 9 9 Po? 9 » э $ * э ee eee es | AI "6g 
se 9 ө 9 9 & * 9 = ө ®  * 5 * $ 9» з э eee о) ир ‘sc 
eee * à» * » * » à» $ à з * 9 8 $1343 "298149 O}}Ip "2G 
Бобо = 9 * 9 eee 9 * еэ э 9 = * * 3 «+ "d ош] "0g 


* э 9 9 э а » = = 


озир "SS 


sesh 9 à * * $ à» à» * ő 


‘eee 9 $9 $ * ч “ү Ара "TS 


¬ 


E س‎ —À ЕРЕКЕ 


س ا — —— —— — — — 


попео] 


и eee си та 
Ce —— À— M ——ÀÀÀ— MÀ 


LOS 
m 


E E раје ARRET otl 


әш 

-uns qnoysno1y} so[durvs әроә[ 
1oquiojdog 

Avo 0j ounf-prur шолу војаштв [T 
104 uodo ш 

uorvjs ouo шолу Аүузош 'sojdurvs GT 


1004 Зоя 
[004 
ur с`т 'jood Зод uodo әйт 
шет “ооа Zoq uodo ozv'T 
jo[jno OI тш e 
8AOIIUN UO} 
-INg qv "[ uojjng шолу морш ICON 


“т под мед) JO Wie A^o[[vug 
оде! noqriv? jo puo ‘M 

сәй ш [ yydap “ш 001 X 0c puoq 
ш т qjdop олоца 1vou ‘yvr под 

-1180 0} ƏDUVIJUƏ qv ләлгуү Noquryg 

ш 8-7 19A0 [nud дәт улс 

u1dop ur /-e 1940 [nvi oovjing 

o[durvs pug олоде A[Nf Ig sv owes 


'f931nos9)[ [MUN Jo 3j4uourrudo(q uuaoqojexsvg “H'N'A'S 
"S JO ‘A aag opra uvrpsug?) до трпи JO род tpauosoy soermusr ‘uun onory "ид 


"m чүсү 

BE un А 

en MOV 

i Y, 

MN HD су 

ig "py 

M "up y 

IE "fly 

E чүсү 

pr un Y 

= "uf ^y 

da uy 

к; сү 

ЖЕ MIEY 

Ey "py 

BA ‘up у 

TYSMOYVAON N | Ма 

uosMeyy ‘9 'а | NCS 

poy 

“су pur uosawy ‘9° | ХС 
оир mi 
op Es 
0741p ЕЭ 
оир Y 
ор | Vue 

PIIS104 

‘a “V puv siols "Н — 
0331P LE 
озир - 
031p ue 
0931P اک‎ 
UMA DO f 
отир a 


6561 
6661 
6061 
6961 
6961 
6961 
6661 
6561 
6°61 
6661 
6061 
6661 
6961 
6061 
6261 
6661 


7961 
1961 ‘РӨТ 


9961 “dag / 
1961 A[nf GI 
1861 Ane GT 
4861 Ane II 
1961 A[nf OI 
1961 А $ 


1261 Аре 

LOGI AIN ZI 
LEGT Аја 21 
1961 Aine Ic 


1961 A[nf 21 
1661 AIN ZI 


fuuMonojexsuvg Jo Aruoarur 
‘y ‘UPUUL) JO шїәзпрү [UUOTJUN ‘OWN e 


TN "а од PAU “SOT 
nésns ess ve $ wA е EA "IN а “UREA 01 
E TUE RFI “(I Ory одројлолпоц "OI 
©, aoe A FLU QUIETE IT ‘snie @01 
ses ж а ж оз ж а жа ж э з + ж ө э э y'a MET opAH "TOI 
ove а ж ко: on og ж s... 5 ‘ad ‘ry JUMENT 001 
ses PE "M a ипо иу '66 
ss. AB Sr a io: 6: ‘ry Аәрләләя "86 
АСЫБ Ero 405 а ‘eno qow *16 
oe nee DI "ма “ry vIep[ou M °96 
ИКО TT HD MISE 
"eth t tnnt ean “Wd “т еше ET. 
T “Wed Pr Ayooag е6 
‚аж ж + ж on е + “Wd 'vduqoua eq) vyr ‘26 
ss. s.. Га ‘QIJIVIN 191 OUT 16 


* «з * » ^ е 4 ө ө э ө 9 = э .. "wd ‘ry oo "06 


031p '68 
tt тр put seg try дәәршә '99 


VES E I э ти i С uojsv[oA “28 
| отир '08 
i 031p "G8 
. oyi ‘F8 
'uonoun( y rejoynyy4rysideanyyy “Eg 
NPA КОНИЛ SL озир 29 
nn .... juo fry AQT AMBIT "Ig 
DEC EP “a op -08 
e a Eg lO opp `6), 
Were : озар ‘7 
(SM Sot а vadit 3 одур 27 


ss... "ов ‘ry подив `0! 
E He оир GL 


36 


ANNOTATED LIST OF SPECIES 


NOTOSTRACA 


APODIDAE 
Lepidurus arcticus (Pallas) 
ARCTIC. District of Franklin: Mould Bay, Prince Patrick Island (3); Prince of 
Wales Island (19, 23); Rowley Island, Foxe Basin (8, 9). 
District of Keewatin: Adelaide Peninsula (47); Maguse (102). 
District of Mackenzie: Kathawachaga (92, nauplii). 
Yukon Territory: Firth River (63). 


ANOSTRACA 


BRANCHINECTIDAE 
Branchinecta paludosa (O. F. Müller) 


ARCTIC. District of Franklin: Mould Bay, Prince Patrick Island (1, 2); 
Victoria Island (25, 29, 32); Prince of Wales Island (21); Rowley 
Island (7, 8, 9); Baffin Island (11, 14, 15); Ellesmere Island (4). 
District of Keewatin: Eskimo Point (57); Chesterfield Inlet (62); 
Pelly Bay (59). 
Labrador: Hebron (67). 
District of Mackenzie: Coppermine (49, 50). 

Artemiopsis stefanssoni Johansen 

ARCTIC. District of Franklin: Victoria Island (27, 33); Prince of Wales 
Island (21). 
District of Keewatin: Adelaide Peninsula (47). 


CLADOCERA 


Daphnia middendorffiana Fischer 


ARCTIC. District of Franklin: Mould Bay, Prince Patrick Island (1, 2); 
Victoria Island (27, 29, 31, 32, 33) ; Rowley Island, Foxe Basin (7, 8, 9); 
Baffin Island (11, 14, 15); Prince of Wales Island (16, 19, 20, 21, 22). 
District of Keewatin: Southampton Island (5); Adelaide Peninsula; 
Pelly Bay (59): Eskimo Point (56, 57). 
District of Mackenzie: Bernard Harbour (26); Coppermine Bay (49, 
50); Lac la Martre (91). 
Quebec: Ungava Peninsula (65). 


SUBARCTIC. Manitoba: Ft. Churchill (71, 72, 73, 75); Caribou (79). 


The large size of the non-ephippial females from Coppermine River 
(Fig. 2A), Ft. Churchill (Fig. 2D), Eskimo Point, and Caribou Lake area 
is noticeable. These animals are all over 3.0 and up to 3.5 mm in valve 
length. The sloping anterior dorsal margin, the bulging eye, and the wide 
gap between head and valves correspond quite closely to the description 
and figures of typical middendorffiana, as given by Brooks (1957). The 
Ft. Churchill specimen (Fig. 2B) is similar to D. pulex in the posteriorly 
directed rostrum; however, the brown pigmentation and shell spine are 
middendorffiana-like. All large females, whether bearing subitaneous eggs, 
embryos, or empty brood pouches, were lightly pigmented. The shell 
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spine in these large, and apparently old, females tends to arise near 
the midline. In younger and smaller animals it arises more dorsally. Propor- 
tions of the abdominal processes and characters of claw and abreptor 
correspond closely with those figured by Brooks. 

Associated with the large females in the Ft. Churchill collections were 
smaller (2.2 mm) darker females. These smaller specimens are more like 
typical middendorfiana in pigmentation, shell spine, and the ventrally 
directed rostrum than are the larger animals. Possibly these are the start of 
an ephippial-bearing generation, although Edmondson (1955) found that 
colour alone was not an infallible indication of ephippium production. 

Rather large (up to 2.6 mm), lightly pigmented females occurred in 
some collections from Adelaide Peninsula (Fig. 2C). Similar-sized, non- 
ephippial females with heavier pigmentation are present in Southampton 
samples. 

Many localities are represented by heavily coloured specimens about 
2.2 to 2.6 mm in length. Ephippial and non-ephippial animals are figured 
from Victoria Island (Fig. 2D), Rowley Island (Fig. 2E, F), and Adelaide 
Peninsula (Fig. 3A, B). Animals of these populations have in common a 
dark coloration, a more or less prominent median hump at the posterior 
edge of the head shield, and heads which are like those of typical midden- 
dorffiana. Shell spines tend to be short and often weak. 


D. middendorffiana is known to be quite variable, and the recent 
realization that hybridization occurs between some Daphnia species makes 
further consideration of seemingly minor differences meaningful. Brooks 
has described Alaskan populations of middendorffiana into which puler 
genes have apparently introgressed. Since hybridization occurs in the west- 
ern Arctic populations, it is natural to look for evidence of this phenomenon 
in the eastern arctic populations. The animal from Ft. Churchill (Fig. 3E) 
corresponds closely with the one figured by Brooks (1957: Plate 12, Fig. C) 
as typical middendorffiana. The wide gap between head and valves and the 
long, slender, dorsoposteriorly directed shell spine are noteworthy. Shell 
spines of the Victoria Island (Fig. 2D) and the Adelaide Peninsula (Fig. 
ЗА) animals are suggestive of middendorffiana. A typical specimen of 
D. pulex, collected near Cudworth, Saskatchewan, is shown for comparison 
(Fig. 3D). The similarity of the short shell spine with those of several of 
the arctic specimens is evident. Probably of more significance is the simi- 
larity of head shape (Fig. 2E and 3B). Brooks (1957) figures (Plate 16, 
Fig. C) an ephippium-bearing specimen from Alaska (Kenai Peninsula), 
which he designates as pulex with possible introgression of middendorffiana 
characteristics. The resemblance between this figure and the specimens in 
Figures 2D to 3B is marked. Typical specimens of middendorffiana have 
from 18 to 24 teeth on the anal margin of the abreptor, and the first 
abdominal process is much (up to two times) longer than the second. The 
usual number of teeth in pulez is 12 to 17, and the first and second ab- 
dominal processes tend to be subequal, or else the first does not greatly 
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exceed the second in length (Brooks, 1957). Comparison of these structures 
in the arctic animals was inconclusive. There is a tendency toward more 
pulex-like characters in the eastern populations (i.e, Pelly Bay, Adelaide 
Peninsula, and Rowley Island), but again the variation is great. 

In summary, it appears that the typical form of middendorffiana 
occurs on the mainland from Alaska eastward and southward to the western 
shore of Hudson Bay. In the Archipelago, a smaller form with a short shell 
spine is predominant. Body size and intensity of pigmentation may be 
influenced by the reproductive state, the non-ephippial animals tending to 
be larger and lighter in coloration. For the present it seems desirable to 
designate populations with brown pigmentation in the dorsal exoskeleton 
of the head as D. middendorffiana regardless of variation in shell spine 
length and minor variation in rostral characters. 


Daphnia pulex Leydig 


ARCTIC. District of Keewatin: Adelaide Peninsula (38, 39, 43, 46, 47, 48). 
SUBARCTIC. Labrador: Astray (70). 

The Daphnia from Adelaide Peninsula are of particular interest. Six 
samples representing six different water bodies contained Daphnia. In three, 
the animals were identified as D. middendorffiana. The other three popula- 
tions are D. ршех. Since male Daphnia have not been recorded from any 
arctic locality, the occurrence of several males in one sample was unex- 
pected, but it established the presence of pulex on the arctic coast of North 
America. These males are similar to pulex males collected near Saskatoon. 

Important differences (Brooks, 1957) between D. pulex and D. midden- 
dorffiana males are as follows: 


Structure D. middendorffiana D. pulex 

Rostrum wanting small, distinct 

Antero-ventral conspicuous knob usually no knob; var. 
angle of valves pulicaria variable 

Antennule base not drawn out drawn out into pro- 


longation upon which 
flagellum articulate 


Flagellum tip expanded, cup-like hooked 
Second abdominal short, reaches about long, exceeds base of 
process halfway to origin of abdominal setae 
abdominal setae 
Abreptor dorsal margin straight shallow bay on 


dorsal margin 


The Adelaide males (Fig. 3E) have a small distinct rostrum, hooked 
flagella tips, and antennules drawn out distally. No knob is present at the 
antero-ventral angle (Fig. 3F). The abreptor has a shallow bay on the 
dorsal margin. The second abdominal process is short, not reaching half 
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the distance to the base of the abdominal setae (Fig. 3G). Ephippial and 
non-ephippial females were associated with the males. The heads of these 
females are not separated by a wide gap from the valves; shell spines are 
short, and the ventral margin of the head is not deeply concave. The only 
non pulex-like trait of the females is a noticeable darkening of the dorsal 
exoskeleton. 


Daphnia catawba Coker 


ARCTIC. District of Keewatin: MacDougall (97). 
SUBARCTIC. Labrador: Astray (70). 


The presence of catawba in MacDougall Lake extends the known 
range of this species considerably. Brooks (1957, p. 22) gives the distribu- 
tion of catawba as “lakes in eastern United States from Maine to the 
Carolinas." 


Daphnia retrocurva Forbes 


SUBARCTIC. Alberta: Athabasca (Brooks, 1957). 
Saskatchewan: Athabasca; Reindeer (88, 89). 
Manitoba: Reindeer (88, 89). 


Daphnia longiremis Sars 


ARCTIC. District of Franklin: Nettiling, Baffin Island (12); Rowley Island, 
Foxe Basin (10). 
District of Keewatin: Beechy (93); Garry (52, 53); Pelly (55); 
Beverley (98); MacDougall (97). 
District of Mackenzie: Ellice (90). 
SUBARCTIC. District of Kcewatin: Ennadai (51); Angikuni (99). 
District of Mackenzie: Lac la Martre (91); Whitefish (95); Wholdaia 
(96); Vaillant (104). 
Alberta: Athabasca (Brooks, 1957). 
Saskatchewan: Athabasca; Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88). 
Ontario: Hawley (81, 82). 
Quebec: Lac Aigneau (68). 
Labrador: Astray (70). 


D. longiremis is holarctic in distribution and in North America is 
confined to the northern half of the continent (Brooks, 1957). Seasonal 
changes in size and proportions of body parts, particularly helmet devel- 
opment, is well known in many species of Daphnia including longiremis. 
Figure 4 illustrates the variation found in various populations of longiremis 
from northern Canada. Brooks (1957, plate 35, fig. I) figures à specimen 
from Cee Bee Creek, Umiat, Alaska, which is very similar to the Ellice and 
Angikuni animals. Brooks further notes that longiremis of this size (ca. 
1.9 mm) are unusual, most being about one millimetre in length (exclusive 
of shell spine). 

Causes of seasonal change in development of helmets have not been 
completely elucidated. Brooks (1957) states that helmet size depends on 
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the characteristics of the water in which the animal develops and that large 
helmets are associated with warmer and possibly more turbulent waters. 
Hrbáéek (1959) found that populations of D. cucullata in ponds near 
Praha developed maximum helmets during autumnal circulation. He was 
able to increase helmet size of naturally low-helmeted populations by 
agitating the water in which the animals were cultured in the laboratory. 

Limnological data concerning the lakes from which the animals of 
Figure 4 were taken are extremely sketchy. Only lake surface temperatures 
are available, sometimes for just the day on which the Daphnia were 
captured, occasionally for a few days prior to capture. In the following 
table surface temperatures are the average of determinations made at 
7 A.M. and 7 РМ. 


Table 3. Surface temperatures of some lakes containing Daphnia longiremis 


Surface temperature 
(range, if data of 
Lake more than one day) Date 
(data courtesy of 
J. G. Hunter) 


Ios od eus ha E.A UE CEN oe РЕР. 9.0 Aug. 3 
Hola Ve cU О уи h a elo ree eek NER RID E 9.0 —11.0 Aug. 12 
Animi. rie deos e nie AE EE CR E EEE 9.2 — 9.9 Aug. 27 
ҮЛДЕ UU Si asa d aes RAE e ELE wok wake D AT EE 8.0 —12.0 July 18 
Havarigy Was eee EROR АЕ e e aa eae MORE 7.0 —11.0 Aug. 13 
Wholdaia.......- DS CS ERAT A AE TR e 13.0 —15.0 Auk 2 
Маро ац Vr pete aerate E N саи 7.0 — 8.0 Aug. 19 


Beverley and Angikuni are the only lakes for which a vertical series of 
temperatures are available. On August 18, the temperature of Beverley 
ranged from 11.5°C at the surface to 10.6 at 20 m and decreased to 7.5 
at the bottom (27 m). Angikuni was homothermous at 9.9°C on August 27 
(depth 15 m). 

Brooks (1957) states that longiremis remains below the thermocline 
during periods of lake stratification. If so, then the animals from Beverley 
(D, Fig. 4) could have been taken from less turbulent water than were the 
Angikuni specimens (B, Fig. 4). Since all animals were taken in vertical 
hauls, nothing is known of their depth distribution. 

The little limnologieal data concerning these and other lakes of the 
same area strongly suggest that little heating occurs after late July, and 
therefore autumnal circulation may have been in progress. 'The three large- 
helmeted specimens may have come from lakes which circulated rather 
vigorously throughout the summer. Possibly the low-helmeted animals had 
developed in less turbulent stratified water, as is suggested by the tempera- 
tures, These collections shed no new light on the factors influencing helmet 
development in longiremis but do call attention to the existence of con- 
siderable variation. Careful detailed seasonal sampling at known depths 
should produce valuable information. 
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No detailed analysis of form has been made, but some comparisons of 
body parts in relation to helmet height are facilitated by the coordinates of 
Figure 4. All specimens have been oriented with a horizontal ordinate pass- 
ing through the eye and the base of the spine. The most obvious difference 
between the various specimens is, of course, the area anterior to the vertical 
ordinate passing through the eye. The Angikuni animal (B) is the only one 
having a greater area dorsal to the eye-spine line; the others range from 
about equal (H) to considerably greater below (C). Ratios of greatest 


length (exelusive of spine) to greatest depth range from about 1.35 (B) 
to 1.6 (E). 


Daphnia rosea Sars 


ARCTIC. District of Franklin: Nettilling, Baffin Island (12). D. rosea occurred 
sparingly in several samples. The presence of this species in Lake 
Nettilling is surprising in that rosea is usually a small lake or pond 
daphniad. The nearest North American record to Baffin Island is from 
South Bay Lake, Prince Albert Park, Saskatchewan (Brooks, 1957). 
Brooks states that rosea occurs over western North America and into 
Eurasia, apparently occurring from Siberia to England. The Baffin Island 
record comes nearly in the middle of the distributional hiatus, between the 
western North American arctic and western Europe, suggesting that rosea 
is cireumpolar in distribution. 


Daphnia galeata mendotae Birge 


SUBARCTIC. District of Mackenzie: Great Slave; Wholdaia (96). 
Saskatchewan: Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88). 

Ontario: Hawley (81). 
Labrador: Astray (70). 

Brooks (1957) indicates that D. galeata mendotae is to be expected 
over much of the northern portion of the continent. The Great Slave 
animals in most of the summer samples have low rounded helmets similar 
to Figure C, Plate 46, Brooks, 1957; whereas the Wollaston and Reindeer 
animals have much larger helmets (similar to C and D, Plate 47, Brooks, 
1957). The Astray and Wholdaia (Fig. 5) populations are noteworthy for 
their resemblance to D. galeata galeata Sars as figured by Brooks (1957: 
Plate 48) after Lilljeborg. Brooks states that the European subspecies 
differs from the North American in the shape of the ventral margin of the 
head and in the helmet. In D.g. galeata the ventral margin bulges convexly 
over the eye and is concave from eye to blunt rostrum. D. g. mendotae 
typieally has an essentially smooth ventral margin and sharp rostrum. 
The helmet of mendotae is broad in lateral view. 


Acroperus harpae Baird 


ARCTIC. District of Keewalin: Pelly (55); Dubawnt (100). 

SUBARCTIC. District of Keewatin: Hyde (101). 
Manitoba: Ft. Churchill (72); Caribou (78). 
Saskatchewan: Wollaston (87). 
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Alona affinis (Leydig) 
ARCTIC. District of Mackenzie: John Brown Island, Coppermine Bay (49). 


Alona quadrangularis (O. F. Müller) 
ARCTIC. District of Keewatin: Pelly (55). 


Alonella nana Baird 
ARCTIC. District of Franklin: Nettilling, Baffin Island (12). 
Bosmina coregoni Baird 


ARCTIC. District of Kecwatin: Beverley (98); Garry (52); Maguse (102); 
MacDougall (97); Angikuni (99); Dubawnt (100). 
District of Mackenzie: Beechy (93); Kathawachaga (92); Ellice (90). 
SUBARCTIC. District of Mackenzie: Beaver Lodge (103); Wholdaia (96). 
Saskatchewan: Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88). 
Ontario: Attawapiskat-Muketai River junction (85, 86); Hawley (81) 
Quebec: Lac Aigneau (68, 69). 
Labrador: Astray (70). 


Bosmina longirostris (О. F. Müller) 


ARCTIC. District of Franklin: Nettiling, Baffin Island (12). 
District of Keewatin: Dubawnt (100); Pelly (55); Hyde (101). 
SUBARCTIC. District of Keewatin: Ennadai (51). 


District of Mackenzie: Great Slave and Lac la Martre (91); Wholdaia 
(96); Vaillant (104). 


Quebec: Lac Aigneau (68). 


Chydorus sphaericus (O. F. Müller) 


ARCTIC. District of Franklin: Nettilling, Baffin Island (12, 14); Victoria Island 
(29, 32); Rowley Island (10); Prince of Wales Island (16, 22). 
District of Keewatin: Southampton Island; Dubawnt (100); Angikuni 
(99); Adelaide Peninsula (45); Beverley (98). 
District of Mackenzie: Bernard Harbour (26) ; Coppermine Bay (49, 50) 
Quebec: New Quebec Crater, Ungava Peninsula (66) (char stomach). 
SUBARCTIC. District of Keewatin: Ennadai (51). 
District of Mackenzie: Great Slave; Lac la Martre (91). 
Saskatchewan: Wollaston (87). 


Manitoba: Ft. Churchill (74); Caribou (78, 79). 
Labrador: Astray (70). 
Ontario: Attawapiskat (86). 


Diaphanosoma brachyurum Lieven 


SUBARCTIC. Saskatchewan: Wollaston (87). 
Ontario: Attawapiskat (84, 86). 


Eurycercus glacialis Lilljeborg 


ARCTIC. District of Keewatin: Eskimo Point (56). 
District of Mackenzie: Coppermine Bay (50). 
Quebec: Ungava Peninsula (65, 66), 

SUBARCTIC, Manitoba: Ft. Churchill (72, 75); Caribou (78, 79). 
Quebec: Lac Aigneau (68). 
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Holopedium gibberum Zaddach 


ARCTIC. District of Franklin: Nettilling, Baffin Island (12). 
District of Keewatin: Angikuni (99); Pelly (54); Garry (52); Dubawnt 
(100); Maguse (102); Beverley (98); MacDougall (97). 
District of Mackenzie: Beechy (93); Kathawachaga (92). 
SUBARCTIC. District of Kcewatin: Ennadai (51). 
District of Mackenzie: Whitefish (95); Wholdaia (96); Vaillant (104). 
Alberta: Athabasca. 
Saskatchewan: Athabasca; Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88); Caribou (76, 77, 78, 80). 
Ontario: Attawapiskat (S3, 85, 86). 
Quebec: Lac Aigneau (68, 69). 
Labrador: Astray (70). 


Latona parviremis Birge 
SUBARCTIC. Quebec: Lac Aigneau (68, 69). 


Leptodora kindtii Focke 


ARCTIC. District of Keewatin: Beverley (98). 


SUBARCTIC. District of Mackenzie: Wholdaia (96); Great Slave. 
Saskatchewan: Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88). 

Quebec: Lac Aigneau (68, 69). 
Labrador: Astray (70). 
Ontario: Hawley (82). 


Ophryoxus gracilis Sars 
ARCTIC. District of Keewatin: Pelly (55); Dubawnt (100). 


Pleuroxus aduncus Jurine 
ARCTIC. District of Keewatin: Pelly (54). 


Pleuroxus sp. denticulatus? 
SUBARCTIC. Manitoba: Ft. Churchill. 


Polyphemus pediculus (Linnaeus) 


ARCTIC. District of Keewatin: Southampton Island (5). 


SUBARCTIC. District of Keewatin: Hyde (101). 
Ontario: Attawapiskat (84, 86). 
Manitoba: Caribou (78). 

Quebec: Lac Aigneau (69). 
Labrador: Astray (70). 


Sida crystallina (O. F. Müller) 


ARCTIC. District of Keewatin: Dubawnt (100). 


SUBARCTIC. Saskatchewan: Wollaston (87). 
Manitoba: Caribou (80); Ft. Churchill (71). 
Ontario: Attawapiskat (83). 


Simocephalus vetulus (O. F. Müller) 


ARCTIC. District of Keewatin: Pelly (55). 
SUBARCTIC. Manitoba: Ft. Churchill (71); Caribou (79, 80). 
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COPEPODA 


DIAPTOMIDAE 
Diaptomus alaskaensis M. S. Wilson, 1951 


One adult female was found in a collection from a pool on John Brown 
Island, Coppermine Bay (50), District of Mackenzie. This record extends 
to the eastward several hundred miles the known range of alaskaensis 
which has been recorded only from Alaska (Wilson, 1959). 


Diaptomus arcticus Marsh, 1920 


ARCTIC. Quebec: False River (65); Payne Bay (64). 
District of Keewatin: Southampton Island (6); Adelaide Peninsula (47). 


Females with egg sacs or with spermatophores attached were collected 
July 14 and 20 in the Quebec ponds. Ovigerous females occurred in collec- 


tions made on August 21 and 23 on Southampton and on September 3 in 
Adelaide collections. 


Diaptomus ashlandi Marsh, 1893 
ARCTIC. District of Keewatin: Pelly (54); Ellice (90); MacDougall (97); 
Ennadai (51). 
District of Mackenzie: Beechy (93). 


SUBARCTIC. District of Mackenzie: Wholdaia (96); Great Slave; Athabasca. 
Alberta: Athabasca. 


Saskatchewan: Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88). 


Ovigerous females occurred in samples taken from Wollaston Lake 
from June 19 to August 2. No ovigerous females were collected after the 
latter date, and ashlandi was missing from the plankton samples after 
August 10. However, ovigerous females occurred in Reindeer Lake collec- 


tions made as late as August 27. D. ashlandi appears to occur only in the 
limnetie zones of the larger lakes in the subarctic. 


Diaptomus bacillifer Kgbel, 1884 


ARCTIC. District of Franklin: Victoria Island (27, 29, 32, 33). 
District of Keewatin: Adelaide Peninsula (47). 
District of Mackenzie: Bernard Harbour (26). 
All collections containing bacillifer were made in tundra ponds. Ovi- 


gerous females were taken September 3 (Adelaide) and September 16 
(Vietoria Island). 


Diaptomus leptopus S. À. Forbes, 1882 


SUBARCTIC. Ontario: Bog pool near the Attawapiskat-Muketai River junction 
(83, 86). 


Diaptomus minutus Lilljeborg, 1889 


ARCTIC. District of Keewatin: Garry (52, 52); Pelly (54, 55); Dubawnt (100); 
Angikuni (99); Maguse (102); MacDougall (97). 
District of Franklin: Nettilling, Baffin Island (12). 
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SUBARCTIC. District of Mackenzie: Great Slave (Rawson, 1956). 
Alberta: Athabasca. 
Saskatchewan: Athabasca; Wollaston (89); Reindeer (88). 
Manitoba: Reindeer (88). 
Ontario: bog pool near junction of Muketai and Attawapiskat rivers 
(83, 86). 
agen Lac Aigneau (68). 
Labrador: Astray (70). 

D. minutus was the only calanoid copepod in the Lake Nettilling 
samples; ovigerous females occurred from May 30 to September 8. Oviger- 
ous females were collected in Wollaston Lake from July 27 to September 1. 
The Ontario bog pool occurrence is the only non-lake, in fact non-limnetic, 
occurrence in the samples reported here. 


Diaptomus nudus Marsh, 1904 
ARCTIC. District of Keewatin: Coral Harbour, Southampton Island (6). 


The occurrence of D. nudus on Southampton Island appears to be the 
most northerly record for the species. 


Diaptomus oregonensis Lilljeborg, 1889 
SUBARCTIC. Saskatchewan: Wollaston (87). 
Ontario: Hawley (81). 
Ovigerous females occurred in the Hawley Lake samples of July 5. 
D. oregonensis was not conspicuous in the Wollaston Lake plankton, occur- 
ring in small numbers from August 10 to August 25. 


Diaptomus pribilofensis Juday and Muttkowski, 1915 


ARCTIC. District of Keewatin: Pond at Eskimo Point (57); Angikuni (99); 
Maguse (102). 
District of Franklin: Boothia Peninsula (60). 


SUBARCTIC. District of Mackenzie: Wholdaia (96); Whitefish (95). 
Manitoba: Caribou (76, 79, 80). 
Ovigerous females occurred July 15 in Whitefish Lake collections and 
July 17 in Caribou Lake. 


Diaptomus sanguineus S. À. Forbes, 1876 
SUBARCTIC. Labrador: Astray (70). 


Diaptomus sicilis S. A. Forbes, 1882 
ARCTIC. District of Keewatin: Maguse (102); Beverley (98); MacDougall (97) 
District of Mackenzie: Dismal (94). 
SUBARCTIC. District of Mackenzie: Great Slave; Wholdaia (96); Lac la Martre 


y AME Athabasca. 
Saskatchewan: Athabasca; Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88); rock pond at Ft. Churchill (74). 
In Wollaston collections, ovigerous females occurred from June 19 
to July 27. Females carrying egg sacs occurred in Reindeer Lake samples 
for roughly the same period. Dismal Lake collections of late July also 


contained ovigerous females. 
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Diaptomus spatulocrenatus Pearse, 1906 
SUBARCTIC. Quebec: two ponds near Lac Aigneau (69). 


Diaptomus tyrrelli Poppe, 1888 
SUBARCTIC. Manitoba: occurred in three ponds at Ft. Churchill (72, 73, 75). 


Diaptomus victoriaensis Reed, 1958 


ARCTIC. District of Franklin: tundra pond, Victoria Island (29). 
District of Keewatin: two lakes on Southampton Island (6). 


Ovigerous females appeared in Southampton collections made Aug- 
ust 22. 


Diaptomus wilsonae Reed, 1958 


SUBARCTIC. Manitoba: slough at Herriot Creek near Ft. Churchill (71); 
Caribou (77, 80); bog pool near Attawapiskat-Muketai River 
junction (86). 


TEMORIDAE 


Heterocope septentrionalis Juday and Muttkowski, 1915 


ARCTIC. District of Keewatin: Maguse (102); Dubawnt (100); Eskimo Point 
(56, 57); Angikuni (99); MacDougall (97). 
District of Mackenzie: Ellice (90); pond near Coppermine Bay (49): 
Beechy (93) (imm.); Kathawachaga (92) (imm.). 

SUBARCTIC. District of Mackenzie: Whitefish (95); Wholdaia (96). 
Yukon Territory: Sulfur. 
Saskatchewan: Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88); Caribou (79); Ft. Churchill (71, 73, 74, 75). 


Epischura lacustris S. A. Forbes, 1882 


ARCTIC. District of Keewatin: Angikuni (99); Maguse (102); Pelly (55); 
MacDougall (97). 
SUBARCTIC. District of Mackenzie: Wholdaia (96); Great Slave. 
Saskatchewan: Wollaston (87); Athabasca; Reindeer (88). 
Alberta: Athabasca. 
Manitoba: Reindeer (88); Caribou (76, 77, 78). 
Ontario: Attawapiskat-Muketai River junction (85, 86). 
Quebec: Lac Aigneau (68, 69). 
Labrador: Astray (70). 


Epischura nevadensis Lilljeborg, 1889 
SUBARCTIC. District of Mackenzie: Great Slave. 
Saskatchewan: Reindeer (88). 
Manitoba: Reindeer (88). 


Eurytemora canadensis Marsh, 1920 
ARCTIC. District of Franklin: pond, Lady Franklin Point and four ponds in. the 
vicinity of Cambridge Bay, Victoria Island (27, 29, 30, 32, 33); Prince 
of Wales Island (20, 21, 22). 
District of Keewatin: 14 different water bodies on Southampton Island 
(6); two ponds, Adelaide Peninsula (41, 46, 47, 48). 
Females in the Cambridge Bay collections, September 16, were carry- 
ing egg sacs or spermatophores. 
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CENTROPAGIDAE 


Limnocalanus grimaldii (de Guerne), 1886 
ARCTIC. District of Keewatin: Adelaide Peninsula (44) two collections. 


The specimens are assigned to this species on the basis of a smoothly 
curving dorsal surface of the cephalie segment. 


Limnocalanus macrurus Sars, 1863 


ARCTIC. District of Franklin: Rowley Island, Foxe Basin (10). 
District of Keewatin: Adelaide Peninsula (36, 45); Maguse (102) (imm., 
well-developed heads). 
District of Mackenzie: Dismal (94). 
SUBARCTIC. District of Keewatin: Hyde (101). 
District of Mackenzie: Great Slave. 
Alberta: Athabasca. 


Saskatchewan: Athabasca; Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88); Caribou (78). 


SENECELLIDAE 


Senecella calanoides Juday, 1923 


SUBARCTIC. District of Keewatin: Dubawnt (100) (imm.). 
District of Mackenzie: Great Slave. 
Saskatchewan: Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88). 


CYCLOPOIDA 
CYCLOPIDAE 
Eucyclops agilis (Koch) 
ARCTIC. District of Franklin: Rowley Island, Foxe Basin (10). 
District of Kecwatin: Southampton Island (6); Adelaide Peninsula (47). 
SUBARCTIC. Ontario: Attawapiskat River area (86). 


Macrocyclops albidus (Jurine) 
SUBARCTIC. Quebec: Lac Aigneau (69). 


Cyclops (Acanthocyclops) capillatus Sars, 1863 


ARCTIC. District of Franklin: Nettilling, Baffin Island (12). 
District of Keewatin: Southampton Island (6); Pelly (55). 
District of Mackenzie: Ellice (90). 
Quebec: New Quebec Crater (66). 
SUBARCTIC. Manitoba: Ft. Churchill (71, 75). 
Quebec: pond near Lac Aigneau (69). 
Labrador: Astray (70). 


Cyclops (Acanthocyclops) crassicaudis (Sars) 
ARCTIC. District of Keewatin: tundra pool, Adelaide Peninsula (35). 


Cyclops (Acanthocyclops) languidoides Lilljeborg 
ARCTIC. District of Franklin: Nettilling, Baffin Island (12); ponds on Victoria 
Island (27, 31, 32); pond near Gjga Haven, King William Island (23); 
Boothia Peninsula (61). 
District of Keewatin: ponds, Adelaide Peninsula. 
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Cyclops (Acanthocyclops) magnus Marsh, 1920 


ARCTIC. District of Franklin: pond at Mould Bay, Prince Patrick Island (2); 


ponds, Prince of Wales Island (16, 17, 20, 21, 22); pond, Baffin Island 
(13, 14). 


District of Keewatin: ponds, Southampton Island (6); Adelaide 
Peninsula (43, 46); Eskimo Point (58). 


District of Mackenzie: pond on John Brown Island, Coppermine Bay 
(50). 


Cyclops (Acanthocyclops) navus Herrick, 1882 
SUBARCTIC. Manitoba: Caribou. 


Frequently C. navus has been regarded as a subspecies of C. bicus- 
pidatus (—thomasi), e.g., Gurney (1933), Yeatman (1944). More recently 
Yeatman (1959) has accorded navus specific rank. C. navus is separable 
from thomasi on characters of the furcal ramus (Fig. 6: A, G), the lateral 
seta of navus being attached more distally than that of thomasi. The ter- 
minal spines of the endopod of the fourth swimming leg of navus (Fig. 6: 
E) are subequal and are stouter than those of thomasi. Pitting of the cuticle 
as shown in Fig. 6: G is not diagnostic for navus. C. navus and thomasi are 
ecologically separated, thomasi being planktonic and navus usually inhabit- 
ing temporary ponds. C. navus is common in vernal pools near Saskatoon, 


Saskatchewan, and is abundant in pond samples from the vicinity of 
Brandon, Manitoba. 


Cyclops (Acanthocyclops) thomasi S. A. Forbes, 1882 


ARCTIC. District of Keewatin: Garry (53); Pelly (54, 55); Angikuni (99); 
Beverley (98); Dubawnt (100); MacDougall (97); Maguse (102). 
District of Mackenzie: Ellice (90). 


SUBARCTIC. District of Mackenzie: Great Slave; Wholdaia (96). 
Alberta: Athabasca. 
Saskatchewan: Athabasca; Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88); Caribou (77, 78, 79, 80); Hawley (81). 
Quebec: Lac Aigneau (68). 
Ontario: Attawapiskat (83). 

А. thomasi has frequently been considered a subspecies of Cyclops 
bicuspidatus Claus (Gurney, 1933). The chief morphological difference 
between bicuspidatus and thomasi is in the form of the lateral angles of 
the 4th and 5th thoracic somites. Concerning bicuspidatus, Sars (1918) 
states “Lateral parts of penultimate trunk-segment extant, resembling in 
shape those of the 2 preceding segments.” Gurney (1933) says for bicus- 
pidatus “th. soms. 4 and 5 with lateral angles slightly produced backwards 
and pointed.” He further states, concerning bicuspidatus thomasi "it is à 
form sufficiently distinct to be regarded as a subspecies." Yeatman (1944) 
states that his specimens of bicuspidatus thomasi had “outwardly-produced 
posterior-lateral angles” on both 4th and 5th thoracic segments. No speci- 
mens examined during this study failed to have outwardly-produced angles, 
sometimes with a prominent papilliform process (Fig. 6:A). Gurney (1933) 
makes the point that in Europe bicuspidatus "is confined to small shallow 
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54 
pools . . ," and that in America C. b. thomasi is limnetic. These collections 
attest to the limnetie occurrence of thomasi. Until new evidence indicates 


otherwise, I follow Sars (1918) and Kiefer (1929) in considering thomasi 
as а species. 


Cyclops (Acanthocyclops) vernalis Fischer 
ARCTIC. District of Kecwatin: ponds, Adelaide Peninsula (38, 39, 45); ponds, 
Southampton Island (6). 


District of Mackenzie: pond, John Brown Island, Coppermine Bay (49). 


Quebec: New Quebec Crater (66) (identified from stomach sample of 
arctic char). 


SUBARCTIC. District of Mackenzie: Great Slave. 
Alberta: Athabasca. 
Saskatchewan: Athabasca; Wollaston (87); Reindeer (88). 
Manitoba: Reindeer (88); Caribou (79); ponds, Ft. Churchill (71). 
Ontario: pond, Attawapiskat (83). 
Quebec: Lac Aigneau (68, 69). 
Labrador: Astray. 


Experimental breeding indicated that vernalis is probably a complex 
of sibling species (Price, 1958). No attempt to distinguish between the 
various forms that have been named is made at this time. 


Cyclops (Acanthocyclops) venustoides Coker 
ARCTIC. District of Franklin: pond, Rowley Island, Foxe Basin (7); Victoria 
Island (32) (imm?). 


District of Keewatin: Southampton Island (6); Adelaide Peninsula 
(39, 45). 


SUBARCTIC. Ontario: Attawapiskat. 


Cyclops (Cyclops) strenuus Fischer 
ARCTIC. District of Franklin: pool, Mould Bay, Prince Patrick Island (1, 2); 
pool, Victoria Island (24). . - 
District of Keewatin: Southampton Island (6); Adelaide Peninsula 
(41, 43). 


An inhabitant of shallow and often temporary waters. 
Cyclops (Cyclops) scutifer Sars 


ARCTIC. District of Franklin: Rowley Island, Foxe Basin (10); Nettilling, Baffin 
Island (12); Maguse (102) ; Beechy (93). 
District of Mackenzie: Ellice (90); MacDougall (97); Kathawachaga 
(92). 


District of Keewatin: Beverley (98): Garry (53); Pelly (54); Angikuni 

(99); Adelaide Peninsula (46, 48). 
SUBARCTIC. District of Mackenzie: Lac la Martre (91); Great Slave; Whitefish 

(95); Wholdaia (96); Vaillant (104). 

District of Keewatin: Ennadai (51). 

Saskatchewan: Wollaston (87); Reindeer (88). 

Manitoba: Reindeer (88); Ft, Churchill (72). 

Quebec: Lae Aigneau. 

Labrador: Astray (70). 


As various populations of scutifer were examined, it became evident 
that eonsiderable morphologie variation occurred, both in habitus and in 
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appendages. Animals from Great Slave and Wollaston appeared robust; 
whereas the Cree and Nettilling forms were of slighter build. In an effort 
to express anatomical differences in objective quantitative terms, 27 meas- 
urements were made on each of several adult females taken from Great 
Slave, Wollaston, Nettiling, Astray, and Cree (northern Saskatchewan). 
A series of scutifer from Lake Overuman, Sweden, were measured for 
comparison with the Canadian animals. The total number of animals 
measured was small (4 to 13 specimens per lake), and the statistical data 
are not detailed here. = 

Many copepodologists have found the ratios between certain body 
parts to be useful in the taxonomy of cyclopoid copepods (Rzóska, 1927; 
Kosminski, 1936; Lindberg, 1956 and 1957; Dussart, 1958). I calculated 16 
ratios from the measurements made on my specimens, hoping that when 
the ratios were arranged numerically some pattern might emerge. Table 
4 indicates that the ratios are not conclusive; however, there is a tendency 
for the Nettilling and Great Slave animals to fall at opposite ends of the 
range. The mean and standard deviations for each ratio were calculated. 
It was found that rarely did a population vary from the mean by more than 
-- one standard deviation, and in no instance was the variation so great 
as two standard deviations. Five ratios representing Nettilling and Great 
Slave animals were separated from each other by two (Table 4). It 
wil be noticed that Great Slave animals tended to vary away from the 
mean in à way which would characterize robust form and that Nettilling 
animals varied in the opposite way. Cree and Overuman animals were 
weakly similar to Nettilling scutifer. 

Animals representing the six lakes were compared in relation to ten 
measurements, using the coefficient of difference (Mayr, et al, 1953) 
where: CD=M,—M.2/SD,+SD.. A value (CD) of 1.28 indicates that 
90 per cent of population 1 are different from 90 per cent of population 2. 
Mayr, et al., propose CD—1.28 as the level of subspecific difference. Table 
5 gives the CD values greater than 1.28 for all possible combinations. The 
populations may be arranged with Great Slave animals on one end of the 
scale and Overuman scutifer on the other, Wollaston and Astray forms are 
very similar to each other and much like the Great Slave form. Nettilling 
scutifer is similar to Overuman; Cree is intermediate, being similar to 
Nettiling but rather more different from Overuman than from Wollaston 
or Astray. 

A number of scutifer from lakes on Rowley Island, Foxe Basin, were 
examined, drawn, and measured. These animals are more similar to the 
Great Slave-Wollaston-Astray form than to the geographically-near Net- 
tilling form. 

After this part of the analyses of scutifer had been completed, the 
collections of the Arctic Unit of the Fisheries Research Board became 
available. Again a number of measurements were made on several speci- 
mens from several different lakes. The results were subjected to an analysis 
of variance. The details will be reported elsewhere, but the results were 
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that statistically significant differences can be shown between populations. 
However, as yet no satisfactory method has been worked out for describing 
the differences in biological terms. 


In addition to variation between populations, the study of C. scutifer 
is further complicated by the occurrence of a similar form named C. colum- 
bianus by Lindberg (1956). Mrs. Mildred S. Wilson kindly made available 
specimens of C. columbianus from Babine Lake, B.C., and called attention 
to the similarity of this form to scutifer (pers. comm.). C. columbianus 
differs from scutifer in that the genital segment is longer than wide and 
the fureal rami are relatively longer and narrower. North American 
populations of scutifer differ in proportions of the rami, but the genital 
segment of all females thus far examined has been as wide as, and usually 
wider than long. The furcal rami of the Nettilling animals are intermediate 
between columbianus and Astray scutifer (Fig. 7: A, B, C). The relation- 
ships of some of the terminal setae vary between populations. In colum- 
bianus the dorsal and outer setae are subequal and less than one-half the 
length of the inner (Fig. 7: A). In Nettilling scutifer, the inner and dorsal 
setae are subequal and about twice the length of the outer. In Wollaston 
scutifer (Fig. 7: C) the proportions of the setae are similar to those of 
columbianus. À stout seta adorns the inner corner of the coxa of the fourth 
pair of swimming legs of Wollaston scutifer (Fig. 8: G), whereas that of 
C. columbianus and Nettilling scutifer is much reduced (Fig. 8: D, F). 
Lindberg (1956) drew attention to the slender seta of columbianus. In 
specimens from Sweden and Astray Lake the setae are intermediate (Fig. 
8: J, E). 

The terminal segment of the endopodites of the fourth swimming leg 
shows considerable variation (Fig. 6), that of the Nettilling animals being 
particularly attenuated. At one time I hoped to be able to show that certain 
morphologieal features tended to be associated, e.g., heavy coxal seta with 
broad terminal segment of endopod. As yet no clear-cut patterns can be 
demonstrated. 


In summary, at least two general forms of C. scutifer are found in 
North America—one robust and one of slighter build. Clearly much mor- 
phological variation occurs. No data relative to gene flow between popu- 
lations are available. The morphologic variation suggests that at least some 
isolation exists; in fact, it would appear unreasonable to expect unrestricted 
gene flow between all the populations in all the different lakes. 


More data are needed to assess the amount of individual variation 
within populations and between different populations. With more data such 
questions as the relationship between the robust and slight form of scutifer, 
the relationship between North America and Swedish scutifer, and the rela- 
tion of scutifer to columbianus can perhaps be resolved. 


In our present state of knowledge it is particularly undesirable to 


attaeh a subspecifie name to each population of scutifer that shows some 
minor morphologie variation. 
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Microcyclops rubellus (Lilljeborg) 


SUBARCTIC. Saskatchewan: Reindeer (88). 
Manitoba: Reindeer (88). 

À few specimens conforming to the description of rubellus occurred 
in limnetie collections from Reindeer Lake. Apparently the life habits of 
rubellus have been little studied, but it is usually considered as a littoral 
or weedy water dweller, suggesting that it is fortuitous in the plankton of 
Reindeer Lake. M. rubellus is common in the muskeg pools around Lac 


la Ronge. The morphology of these small copepods will be described in 
detail elsewhere. 


SUMMARY 


Small Crustacea in over 200 collections from 50 localities in arctic and 
subarctic Canada were identified. Since many of these collections are from 
areas previously uncollected, several new records and extensions of range 
are recorded. 

Twenty-five species of Cladocera were identified. The ranges of Daph- 
nia catawba and D. rosea are extended. Males of Daphnia pulex were found 
in ponds on Adelaide Peninsula, the first record of male Daphnia from the 
North American arctic. Some of the Daphnia populations suggest hybrid- 
ization between middendorffiana and puler, a phenomenon previously 
known from Alaskan populations but not known heretofore from the east- 
ern and central Canadian arctic. Variation in helmet development in differ- 
ent populations of Daphnia longiremis and Daphnia galeata mendotae is 
figured. 

Thirty-five species of Copepoda were identified: 22 calanoids and 13 
cyclopoids. The known range of Diaptomus alaskaensis is extended by a 
record from Coppermine Bay. The known range of Diaptomus nudus 18 
greatly extended northeastward by its presence on Southampton Island. 

'The name Cyclops thomasi Forbes is recognized for à commonly occur- 
ring form of limnetie cyclopoid; the name Cyclops bicuspidatus or C.b. 
thomasi usually given to this form is rejected. Cyclops scutifer, another 
widely distributed limnetie cyclopoid, was found to show considerable 
morphologie variation between populations, suggesting that caution should 
be used in creating new subspecific names until a fuller analysis can be 
completed. 

One nostostracan and two anostracan species were also identified. 
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SYSTEMATIC AND BIOLOGICAL NOTES 
ON LIVING HYDROMEDUSAE FROM PUGET SOUND 


By Сковсе O. МАСКІЕ“ and GILLIAN V. МАСКІЕ* 


RÉSUMÉ 


La présente étude sur lés méduses vivantes de la région de Puget Sound 
porte sur 22 espéces (appartenant à 16 familles), dont trois espéces non 
encore signalées de l'océan Pacifique. Les auteurs font des observations 
sur la luminescence, la coloration, les postures, la locomotion, la 
croissance, l'alimentation, la prédisposition à l'anesthésie et autres 
phénoménes biologiques qui caractérisent plusieurs espéces. Parmi les 
divers types de nématocystes décrits se trouve le nouvel «apotriche» 
trouvé chez deux espéces de narcoméduses. C'est la premiére fois qu'un 
spécimen encore vivant du rare Eperetmus typus fait l'objet d'une 
étude. Les auteurs ont constaté que les jeunes sujets du Halistaura 
cellularia étaient pourvus de cirres marginaux, ce qui démontre une 
affinité étroite avec les sujets du genre Mitrocomella. 


INTRODUCTION 


The waters of Puget Sound have long been known to contain a rich 
and varied population of Hydromedusae. During May and June of 1961 
and 1962 we had opportunities to collect and observe many of the species 
already recorded from the area and & few which we now record for the 
first time. Some earlier records from adjacent waters are also given. We 
have not attempted to compile a list of all species known to occur in 
these waters but have confined ourselves to listing the species we collected 
and examined in the living state, and to providing additional material in 
those cases where our investigations have yielded findings of special 
interest. In а number of cases it has been possible to study the nematocysts; 
these results we have ineluded. Nematocysts have been found of value in 
clarifying general relationships within the Hydromedusae (Weill, 1934; 
Russell, 1953), but they are not much used in determinations at the 
specific level because other more obvious taxonomic features can be used. 
However, as with Hydra, it is probable that each species could, if necessary, 
be distinguished solely by its nematocysts. As would be expected, the 
nematocysts of closely related forms are very similar, but on close examina- 
tion, quantitative and qualitative differences inevitably emerge. These 
differences could be more useful in taxonomy than they are now, par- 
ticularly in the determination of badly preserved specimens. The same 
applies to the Siphonophora, where preserved material frequently goes 


ee 
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unidentified because of its highly fragmentary nature. The fact that 
specialists now make little use of the nematocysts as taxonomic characters 
in the Hydromedusae and Siphonophora does not deter us from following 
Russell’s example and listing this information, where we have it, in the 
belief that it is potentially valuable. 
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SYSTEMATIC LIST 
Order ANTHOMEDUSAE 
Family CoRYNIDAE 
Sarsia tubulosa M. Sars (Accession Number 63-112-177) 


Murbach and Shearer (1903 first recorded this species as Codonium 
apiculum, sp. nov., from Puget Sound. It is one of the commonest forms 
encountered in the surface waters of the area. It is the only medusa 
observed by us which actively swims toward the night light (a 60W 
lamp in waterproof housing, lowered just beneath the surface); its 
capacity for directional locomotion in response to light was shown by 
Romanes (1893) to be due to photoreceptors, presumably the large ocelli, 
in each tentacle bulb. 


Family TuBULARIIDAE 
Euphysa flammea Linko (63-112-180) 


Foerster (1923) records this species (“Sarsia flammea") from Depar- 
ture Bay, and it is known from several other localities on the coast. The 
brilliant earmine coloration of most specimens is very striking. Some speci- 
mens, however, show only faint coloration. The colour of small specimens 
is generally more intense than that of large ones; on the former not only 
the manubrium but also the tentaele bulbs are coloured. 

This medusa is remarkable also for its unusual form of luminescence. 
The margin (the luminescent region in most medusae) does not luminesce 
in this form; instead, the whole subumbrellar sheet emits a bluish light 
when the animal is stimulated, The effect is very different from the usual 
ring of green dots around the margin. 
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Euphysa flammea is further noteworthy for its exceptionally high 
resistance to anaesthesia with magnesium chloride/sea-water. Swimming 
continues, and the tentacles remain shortened for over thirty minutes in the 
standard anaesthetic solution, whereas in most medusae swimming is 
blocked in less than one minute (Table 1). The tentacles and manubrium 
are usually contracted in specimens seen in the laboratory, but after a few 
days in a well-maintained tank, relaxation occurred in some individuals, 
the tentacles extending to some 5 cm, the manubrium extending to the level 
of the margin. 


TABLE 1. Effects of isotonic MgCl:/sea-water (60/50) on several medusae, in water at 18.6°C. 


Time within Time within Time within 


which which which 
Species swimming tentacles radial 
ceases extend response 
blocked 
minutes minutes 
Bougainvillea principis................ 1 — 
Melicertum octocostatum............... 1 — 
Leuckartiara.octona........ occ vastness 1 — 
пее EL. RM ser M els 1 — 
Barna ibulsa oss obse So Чр 1 — 
Euphysa лотипса oss ressens PS Ps 30 — 
Eolmlaculata » zv. y CK DECORA 15 — 
Phialidium gregarium................. 1 60 
Mitrocomella polydiademata............ 1 2 
AEDEM СИЕ: cies o TUA S «s Na RES 1 — 


*Semi-relaxed: did not shorten on stimulation but did not relax to full extent of which they are capable. 
**'Relaxation' in this species is manifested by the elevation of the tentacles above the umbrella. 
Nore: Except for the Euphysa spp., all medusae tested showed rapid blocking of the circular (striated muscle) 
component. Several showed persistence of excitability in the radial and tentacular (smooth muscle) 
systems. 


Nematocysts t (Fig. 1: A-D): 

(a) Stenoteles 12.0—25.0 X 9.0-19.0 p, the extreme sizes predom- 
inating; filament up to 700 u long. Distributed in tentacles, 
edges of manubrium and marginal folds. 

(b) Basitrichous haplonemes 11.0-13.0 p diam. Distributed over 
exumbrella, velum, marginal folds, and very infrequently in 
the tentacles. 

(c) Desmonemes 7.0 X 4.0 p. Distributed in marginal folds and 
tentacles. 

(d) Microbasic euryteles 9.0-12.0 X 3.0-4.5 u; filament up to 
350 p. Distributed in the tentacles. 

This cnidome is very similar to that of the related Tubulariids Steenstrupia 
and Ectopleura (Weill, 1934; Russell, 1938). Russell, however, refers to the 
type here designated ‘basitrichous haploneme’ as ‘? anisorhize.’ 


t Unless otherwise stated, nematocyst measurements given in this account are those of undiseharged 
capsules, 
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The following measurements were made on a specimen under 
anaesthesia: 


mm 
Height-of Del ERISA OTT ley eae ee ANT 4,8 
Help ht Of песбовао ЕРЕК 2.4 
Deneuh'of- manubrium... cir oa Атал КК ШЫП 2.1 
Diameter of nectosac at margin .................... 1.5 
Diameter:of bell.at margin „Мосс 2.7 


The two short tentacles were four-fifths the length of the single long one, 
but the tentacles were not fully extended in spite of the treatment with the 
anaesthetic. This species, like E. flammea, shows resistance to magnesium 
anaesthesia (Table 1). 


Nematocysts: À full study of all regions was not carried out as the 
specimen was considered too valuable to mutilate. The tip of the long 
tentacle was cut off and examined, yielding three types: 


(a) Stenoteles 11.5-13.0 X 9.5-10.0 u 
(b) Desmonemes 7.0-8.5 X 5.0-5.5 u 


(c) Basitrichous haplonemes. Only discharged capsules were found, 
measuring 8.5 и in diameter. The filament shows spines over 
the basal 26 p. This type of nematocyst was much less 
abundant in the tentacle tissue examined than were the other 
two. The shapes of the three types are similar to those of 
their counterparts in E. flammea. 


Hybocodon prolifer Agassiz (63-112-190) 


Foerster (1923) cites records of this well-known species from Dutch 
Harbour and Departure Bay. We were given living and preserved specimens 
by Mr. Colin Hermans who collected them during April, 1962, at which 
time they were abundant in the plankton at Friday Harbor. 


Family CLADONEMATIDAE 


Cladonema californicum Hyman (63-112-188) 


There appear to have been no records of this form since its publication 
by Hyman (1947). Originally found in Tamales Bay, north of San Fran- 
cisco, we now record it from Victoria, B.C., where two specimens were 
found in company with Gonionemus vertens swimming over Ulva beds 
in the area between Cadboro Bay and Oak Bay on July 23, 1958. To 
Hyman's description we may add that a reddish ocellus is present on 
each tentacular bulb. 
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Family BouGAINVILLIIDAE 
Bougainvillea principis Steenstrup (63-112-187) 


This form was found in abundance at Friday Harbor during late May 
and early June, 1962. Curiously enough, though numerous species of Bou- 
gainvillea have been recorded from the Pacific Coast of North America, 
we have found only the present species, which has not previously been 
recorded from the Pacific Ocean. Study of Foerster's (1923) illustrations 
and account of B. multitentaculata suggests that this species may be 
synonymous with B. principis. None of our specimens, however, have shown 


the high tentacle numbers of Foerster's specimens, rarely carrying more 
than thirty per bulb. 


Family PANDEIDAE 


Leuckartiara breviconis Murbach and Shearer (63-112-185) 
Leuckartiara octona Flemming (63-112-186) 


Both species, and 2 third (which we have not found), L. nobilis, have 
been previously recorded from the Pacific coast of North America (see 
Foerster, 1923). Our specimens were found in May, 1961 and 1962, at the 
surface, Friday Harbor. Neither occurred abundantly. The well-known 
voracity of L. octona (Lebour, cited by Russell, 1953) is readily observed; 
even small specimens are able to consume medusae of other species of almost 
equal size. Mayer (1910) states that this form (“Turris vesicaria”) will 
devour the siphonophore Nanomia cara ‘with great avidity.’ We happened 
to have both species together in a large tank for several days, but the 
siphonophores escaped unseathed, probably because in fresh and vigorous 
condition they can pull themselves away from the attacking medusa. 


Nematocysts: Since our measurements for L. octona do not accord 


with Russell’s (1938) for the same species, we give Russell's measurements 
in Table 2 as well as our own. 


TABLE 2. Nematocysts of Leuckartiara octona and L. breviconis 


Microbasic Microbasic 
Species mastigophores euryteles 
PM wap EN Lies a bs 7.0 X 3.5-4.0 u 8.0-10.5 X 3.0-4.5 и 
L. octona (this study).................. 11.5 X 11.0 р 8.5 x 40 и 
L, breviconis (this study)............... 11.5 X 10.0 u 7.1-8.5 X 3.0 и 
(discharged) 
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Stomotoca atra Agassiz (63-112-179) 


This species was first described one hundred years ago by А. Agassiz 
(in L. Agassiz, 1862) from specimens taken in the Gulf of Georgia, Rosario 
Straits, and in the neighbourhood of Port Townsend. Agassiz (1865) gives 
a résumé of the chief characteristics. Some other local records are cited 
by Foerster (1923). It is abundant at Friday Harbor, where Hyman 
(1940a) studied its behaviour, and where we have found it throughout 
April, May, and June. 


Family POLYORCHIDAE 


Polyorchis penicillatus Eschscholtz 


Skogsberg (1948) reviews the Family Polyorchidae and give details 
concerning P. penicillatus. He clearly shows that these medusae belong with 
the Anthomedusae having, amongst other characters of the group, a cni- 
dome comprising stenoteles and desmonemes. Nematocyst figures for the 
single immature specimen caught by us at Friday Harbor (May, 1962) 
are as follows: 


(a) Stenoteles 15.5-20.5 X 10.0-13.5 џ 
(b Desmonemes 120—145 X 6.0- 70 u 


Both these types were found not only in the tentacles but in the manubrial 
margin. 'The desmonemes in the latter region were generally smaller than 
those on the tentacles. In several regions it was noted that the desmonemes 
occurred in clusters and were contained within cnidoblasts having excep- 
tionally long enidocils (up to 12 u long), the base of the cell being drawn 
out into a long stalk. 


Order LEPTOMEDUSAE 
Family MELICERTIDAE 


Melicertum octocostatum M. Sars (63-112-182) 


A few specimens of this medusa were collected at the surface at Friday 
Harbor in May 1961, and again in 1962. They show all the characteristics 
of the European M. octocostatum, including the strands of tissue running 
up the subumbrella. Previous records from the area are of M. campanula 
L. Agassiz, which Foerster records from Departure Bay, and of M. geor- 
gicum А. Agassiz from the Straits of Georgia. It seems probable that these 
should both be referred to M. octocostatum, as Kramp (1961) indieates, 
although pending further study of the hydroid stages some doubt must 
remain (Russell, 1953). 
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The dimensions of the nematocysts (Fig.2:A,B) of this form upon 


study have been found to agree well with Russell’s (1940) figures for 
M. octocostatum. 


(a) Basitrichous haplonemes 10.0-11.0 u long. Filament 300 p 
the basal 12 u bearing spines, but not thick enough to count 
as а hampe. Russell calls these microbasie mastigophores. 


(b) Atriches 5.5-6.5 u long. Filament up to 100 u long, tapering 
slightly to the tip. The term 'atriche' may here be retained 
to avoid confusion, but in fact the filament is trichous, the 
very fine spines being distributed in a rather irregular manner 
over the basal 60 u (region X, Fig.2:B), then forming whorls 


of about 5 u periodicity (region Z), for an indefinite length 
along the filament. 


Family LaAoDICEIDAE 


Ptychogena lactea А. Agassiz (63-112-178) 


Two specimens were obtained in 1962, on May 29 and June 4. They 
were collected from the floats at the Friday Harbor Laboratories. The 
tide was at a high point on both occasions, and a number of other forms 
not commonly occurring in these sheltered waters were brought in, includ- 
ing Solmissus, Aegina, and the siphonophore Lensia conoidea. P. lactea 
has an arctic, circumpolar distribution, occasionally, as in this case, 
penetrating southward in arctic water. Bigelow (1913) records it from the 
Bering Sea. This form deteriorates in the laboratory rather more rapidly 
than most medusae we have studied. Agassiz (1865) attributed this to the 
‘decomposing effects of light and heat.’ 


Nematocysts: Russell (1940) found only one type of nematocyst in 
P. lactea from Norway, a mastigophore 14.0-15.0 X 2.5 u. Our results are 
similar for the tentacles, but around the edges of the manubrium some 
smaller capsules measuring 7.0 џ in length were observed. We found no 
discharged eapsules in this region, and it is uncertain whether the ones 
we observed represent mature capsules and, if mature, what type they 
belong to. 


Family MrrgocoMIDAE 
Halistaura cellularia A. Agassiz 


'This form, which is among the commonest of the medusae at Friday 
Harbor, was recognized (after some early confusion) as & member 
of the Family Mitrocomidae by Bigelow (1913) and given its present 
generic name, It has always been thought to lack marginal cirri, and this 
feature is an important part of the diagnosis. However, examination of 4 
number of young stages has shown that cirri are present throughout the 
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Faure 2. Cnidomes of Melicertum octocostatum (А-В) and Proboscidactyla 
flavicirrata (C-F). A. basitriche: B. 'atriche', showing pattern of spination in 
proximal 60 u (x) and in distal region (=); C. mastigophore, 
undischarged ; D. the same, discharged; E. desmoneme, undis- 

charged; F. the same, discharged. 
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juvenile stage of development; they decrease in number as the animal 
grows in size and gains tentacles, and finally disappear about the time 


the gonads develop. We give below (Table 3) data for eleven individuals 
examined during May and June. 


TABLE 3. Data for Halistaura cellularia 


Diam. of bell (cm) | No. of tentacles No. of cirri 
1.2 47 142 
1.3 61 162 
2.0 100 132 
2.4 114 67 
3.0 180 48 
3.2 172 112 
3.5 224 24 
3.5 155 48 
4.0 170 36 
4.0* 214 nil 
4.5* 276 nil 
5.8* 294 nil 


*Sexvally mature. 


Details of marginal structures are shown in Fig. 3, which may be 
compared with Russell’s Text-figure 154 (1953) of Mitrocomella brownei. 
Existing descriptions of H. cellularia include no information on the number 
of concretions in the lithocysts. We find 12 to 31, typically about 20 to 25. 


Ficure 3. Halistaura cellularia, A. margin of а young specimen; B. marginal vesicle, 
enlarged; С. distal portion of cirrus. c : cirrus; co : concretion; m : mar- 
ginal ring canal; mv : marginal vesicle; r: radial canal; st: gub-terminal 
zone, with atriches; t: tentacle; tb: terminal bulb of cirrus, with 

basitriches, 
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Nematocysts: In M. brownei, Russell (1938) describes large and small 
basitriches and large atriches from the marginal tentacles and manubrial 
lips. No details are given for the cirri. We have examined the nematocysts 
from the tentacles, lips, and cirri of H. cellularia and Mitrocomella poly- 
diademata Romanes and given below (Table 4) the results for these two 
species, together with equivalent data for M. brownei. The small atriches 
were found in the cirri in a region just short of the tip where basitriches 
occur. These nematocysts possess very long enidocils. 

With regard to the status of Halistaura, our findings suggest that, 
since the only character serving to differentiate it from Mitrocomella is 
the impermanence of the cirri, the two genera should perhaps be combined. 
However, lacking information concerning the hydroid of H. cellularia, a 
revision at this stage might be premature. 


Mitrocomella polydiademata Romanes (63-112-183) 


The species has not previously been reported from the Pacific. Tt is 
characteristic of the Atlantic boreal region. We have found it fairly 
frequently at Friday Harbour during May and June. Our specimens do 
not accord exactly with the description of the European form, but the 
discrepancies are not serious enough to justify treating our material as 
taxonomically distinct. For five specimens we have the following figures: 


mm 
утят бета RS n re ka a RE RC RAN RD 9-17 
Number of tentacles a Gee eee 30-42 
Number of cirri between adjacent tentacles .......... 5-16 
Number of marginal vesicles per quadrant ........... 3– 4 
Number of concretions per marginal vesicle .......... 25-40 


TABLE 4. Lengths of discharged capsules in three members of Family Mitrocomidae 


Large Small Large Small 
basitriches | basitriches atriches atriches 
x COEUR cu RES OR a oca x 14.0 8.0-10.0 7.0-11.0 5.0-6.0 
уела i Sa ee Et 13.0-14.0 9.0-11.0 | 10.0-12.0 6.0-7.0 
ownei (Russell, 1938)...... 13.0-14.0 8.0- 9.0 | 10.0-11.0 ? 


The high number of concretions found may reflect the fact that our 
examinations were made by phase contrast microscopy on fresh material. 
Even the most minute granules were counted. Similarly, our figures for 
cirri include a number of minute buds that some investigators might not 
consider worth including. In other respects our findings agree with the 
descriptions for the Atlantic form. Data for the nematocysts, which have 
nob previously been studied, are included in Table 4. 


Erb 
NT » , ч 
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Family CAMPANULARIIDAE 
Phialidium gregarium L. Agassiz 


This is one of the commonest medusae taken at Friday Harbor, and 


one whose taxonomic status has recently been the subject of a paper by 
Kramp (1962). 


Family AEQUOREIDAE 
Aequorea aequorea Forskál 


Very abundant at Friday Harbor, this form is noted for its highly- 


developed and chemically unusual form of bioluminescence (Shimomura, 
Johnson, and Saiga, 1962). 


Order LIMNOMEDUSAE 
Family OLINDIADIDAE 
Eperetmus typus Bigelow (63-112-189) 


This form was originally described by Bigelow (1915) from a single, 
preserved specimen from the vicinity of Mary Island, Southern Alaska. 
Several specimens in collections from the area of Vancouver Island were 
later found by Foerster (1932), and the species is known from Japan 
and from arctic waters. À single specimen was obtained alive from the 
floats at Friday Harbor on May 15, 1962. It was kept alive for several 
days in the laboratory before being preserved. As it was in perfect condi- 
tion, we were able to elucidate certain aspects of its structure which 
existing accounts, being based solely on preserved material, fail to make 
clear, and to study its behaviour. 

Bigelow's description is correct in essentials, but his specimen had 
evidently suffered damage to the tentacles. In Figure 4 we give the ap- 
pearanee of young and mature tentacles in different stages. The terminal 
part of the young tentacle remains free of nematocysts except for a 
cluster at the tip, and even in some mature tentacles a vestige of this 
naked terminal piece projecting at right-angles to the axis of the tentacle 
(Fig. 4:D) may remain. The dimensions of our specimen were as follows: 


DLE MIA и ha Sogo удин жн» nt nn 5.4 mm 
ED Rs з ea икин» ces mére vo 0 9.1 mm 
Number of tentacles ............. ET PSS aW y Ts 144 
Average length of twelve longest tentacles, relaxed ... 7 mm 
Number of nematocyst rings on the above .......... 40—50 
Number of centripetal canals ........,.,..,,.,.... 3,4,6,4 


The character ‘number of centripetal canals’ requires some sort of arbitrary 
lower limit, for there is a continuous size graduation down to the point of 
imperceptibility. In this case, any blind projection from the upper border 


of the ring canal longer than 0.25 mm was considered to be a centripetal 
canal, 
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Figure 4. Eperetmus typus, tentacle morphology. A. tentacle bud, 250 à stage, between 
a mature tentacle and an internal statocyst (s); B. tentacle, 750 p stage, 
still turned inward beneath velum (e : nematocyst clasp); C. tentacle, 

1,250 u stage, turned outward; D. terminal part of mature 
tentacle (7,000 u), showing naked vestigial piece. 


Nematocysts (Fig. 1, E-H): 


(a) Mierobasie euryteles 18.0-23.0 X 8.5-10.0 u (tentacles); 
11.5-14.5 X 6.5-7.0 и (manubrial edges). 
These nematoeysts which are concentrated in the rings or 
elasps are the commoner of the two types on the tentacles. In 


the manubrial edges they occur in clusters, as shown by 
Bigelow. 


(b) Heterotriches 8.5-11.5 X 5.5-6.0 u. The discharged filament 
measures 150 u, the basal portion being clearly spinous, the 
spines becoming less and less distinct but appearing to persist 
all the way to the tapering extremity of the filament. This is 
one of those types of nematocyst that could be designated in 
more than one way. The tapering of the filament, which we 
here use to class the nematocyst as an anisorhiza, is probably 


little if any greater than the tapering of some so-called 
isorhizas. 


Weill’s drawing of heterotriches (Weill, 1934, Fig. 43, 221) shows more 
extreme degrees of tapering than our example does, and it is possible that 
Weill, assuming that he was able to detect the spines at all, would have 
called these basitrichous isorhizas, but if we go by Weill’s definitions (p. 54), 


we must class them as anisorhizas of some sort, and ‘heterotriche’ comes 
nearest to describing them. 


In life, Eperetmus is colourless except for the pink tentacles and 
manubrial edges. Orange pigment occurs in some parts of the tentacles, 
but the general effect is pink. The medusa may exhibit three types of 
posture. When it is floating inactively, the larger tentacles are extended 
laterally from the margin (Fig.5:A). The smaller tentacles (comprising 
about three-quarters of the total number) project more nearly downward; 
the smallest ones (corresponding to the small one figured in Fig.4:B) 
project inward from the margin, lying parallel to and just below the 
margin. From time to time muscular contractions are seen, in which the 
tentacles shorten and curl downward below the umbrella. The lateral 
extension of the tentacles is evidently maintained without muscular effort, 
as it is the characteristic posture in anaesthetized animals. 


When the medusa is swimming or standing on the bottom, the 
tentacles shorten and point downward below the margin (Fig. 5,B). 
Swimming is forceful, the pulsations following one another rapidly. In this 
it resembles Gonionemus. Each swimming contraction moves the medusa 
about one centimetre. Timed over three minutes, contractions occurred at 
a rate of one every 0.75 seconds, in water at 14°C. Swimming may continue 
for minutes at a time. The medusa is considerably heavier than water 
and sinks to the bottom if swimming ceases. In this it differs from the 
characteristically planktonic medusae. Eperetmus, like Gonionemus and 
other Olindiid medusae, is probably essentially bottom living. 
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Ficure 5. Eperetmus typus, showing three characteristic postures; explanation in text. 


The third type of posture seen (Fig.5:C) is one of protective closure. 
This occurs when the medusa is touched or agitated in some way. The 
tentacle bases are drawn up into the subumbrella (presumably by radial 
muscles acting on the margin) so that the tentacles are mostly withdrawn 
into the subumbrellar cavity. At the same time, the margin constricts in a 
sphincter-like manner. This reaction probably comes under Hyman's 
(1940a) heading ‘crumpling reactions’, but it is an exceptionally vivid 
example. 


Eperetmus shows the feeding reflexes common to most Hydromedusae. 
Pieces of crab leg muscle were accepted as food. 


Gonionemus vertens À. Agassiz 


It has long been suspected that the Pacific form G. vertens is the same 
as the Atlantic G. murbachi. Kramp (1961) now puts them together in 
his Synopsis. The original specimens of this famous medusa were 
collected by Agassiz in the area of the Gulf of Georgia, and they have been 
found and recorded from numerous localities along the Pacific coast since 
that time. We have found them at Mitchel Bay, San Juan Island, at 
Oak Bay, Victoria, and at Porpoise Bay, Sechelt Inlet, north of Vancouver. 
They are typieally encountered among eel-grass, often in great numbers. 
Gonionemus, which can be fed on crab meat, lives well in the laboratory. 
Food particles can be seen moving along the radial canals after preliminary 
digestion in the stomach. The ciliary currents propel the food centrifugally 
along the upper side of each radial eanal and centripetally along the lower 
side. Gemmill (cited by Hyman, 1940a) has made a similar observation for 
Melicertum, but Hyman herself failed to see any such currents in the 
medusae studied by her from Puget Sound. 
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Family PROBOSCIDACTYLIDAE 
Proboscidactyla flavicirrata Brandt 


Widely recorded from the North Pacific, this little medusa was found 
in the protected waters around the Gulf Islands, at Victoria, and in the 
coastal waters north of Vancouver. Foerster (1923) recorded it from 
Departure Bay and other points on Vancouver Island, and Hyman (1940b, 
Fig. 135) illustrates it "from life, Puget Sound." At Friday Harbor it is 
usually common, but only one specimen was seen in 1962, during the 
six-weeks period following May 65. 


Nematocysts (Fig. 2, С-Е): 


(a) Macrobasic mastigophores, large type, 21.5–23.0 X 12.5-13.0 y, 
hampe 135-140 p long, distributed in patches on exumbrella, 
also occurring on the walls of the manubrium. 


(b) Maerobasie mastigophores, small type, 11.5—13.0 X 7.0-7.5 y, 
hampe 110-115 р long, remainder of filament 1,000 y, distrib- 
uted in the tentacles. 


(с) Desmonemes 5.7 X 5.0 u, with little variation in dimensions, 
the discharged filament showing up to 16 coils, distributed in 
the tentacles. 


Russell (1938) found macrobasic mastigophores, desmonemes, and a 
third type—microbasic euryteles—in the hydroid of P. stellata (=Lar 
sabellarum). We find no trace of such a nematocyst in P. flavicirrata. 
There is a slight terminological problem with regard to the mastigophores. 
Some of these show a dilation toward the tip of the hampe, tending toward 
the eurytele condition. This condition is, if anything, slightly more common 
than the mastigophore facies. Russell noted the same phenomenon but 
chose the present designation which, for the sake of conformity, we follow. 


Order TRACHYMEDUSAE 
Family RHOPALONEMATIDAE 


Aglantha digitale Müller 


Hyman (19405, Fig. 145) illustrates a specimen from Puget Sound 
which is almost certainly A. digitale. We have collected it frequently in 
surface water at Friday Harbor. There are numerous records for the 
North Pacific (Kramp, 1961). Lebour (1922) indicates that this form 
feeds on copepods, but, from the very unusual abundance and activity 
of the cilia on the ectoderm of the tentacles, one suspects that micro- 
organisms may be used for food as well. 
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Order NARCOMEDUSAE 
Family AEGINIDAE 


Aegina citrea Eschscholtz (63-112-184) 


The original description of this form was based on material from the 
North Pacific, and it has since been recorded from several areas along 
the coast (Kramp, 1961). Hyman (19405, Fig. 146,4) figures what is 
evidently this form, from Puget Sound. We have only taken the species 
three times during the May to June period; on both occasions it was taken 
at night in the surface plankton at Friday Harbor. 


Nematocysts: Weill (1934) states that the Narcomedusae have only 
one type of nematocyst—atriches. However, in both A. citrea and Solmissus 
marshalli (see below) we find a second type, bearing strong spines, of 
highly unusual form. It appears to be a new type of haploneme, which 
we propose to call by the name 'apotrochous isorhiza The cnidome of 
А. citrea so closely resembles that of S. marshalli that drawings are given 
only for the latter. 


(a) Apotriches, large type, 13.0-14.0 u diameter at widest, fila- 
ment 3,000 u, of which the basal 70 u is atrichous, the remain- 
der trichous, the spines arranged around the slightly helical 
filament in whorls of 5 u periodicity, 6 pines per whorl. 
Distributed in the tentacles. 


(b) Apotriches, small type, 4.0-6.0 u diameter, filament 350 u 
of which the basal 30-40 u is atrichous, the remainder tri- 
chous, with spines in whorls of periodicity 3 u. Distributed in 
the tentacles. 


(c) Atriches, 7.0-9.0 u capsule, filament 750 u long. Distributed 
in patches on the exumbrella. 


Nematocysts were also observed around the edges of the mouth, but 
they were not examined. 


Family CuNINIDAE 


Solmissus marshalli Agassiz and Mayer (63-112-176) 


This species, though characteristically oceanic from deep water, is 
not uncommon at Friday Harbor in surface water. Hyman (1940b, Fig. 
146,C) shows a specimen from Puget Sound which is probably S. marshall, 
authough details of the stomach pouches are not clear. S. incisa also occurs 
in the Northwestern Pacific (Bigelow, 1918) but it can readily be dis- 
tinguished from S. marshalli by its greater number of tentacles, smaller 
number of lithocysts, and generally different body proportions. We give 
below (Table 5) measurements of living, sexually mature specimens taken 
during May and June. 


alie a и 
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Developing larvae were seen in a specimen taken on May 18, 1962. 
On June 28, 1961, perfectly formed young medusae were found in a bowl 
in which some adults had been kept for the previous three days. The 
young were about 3 mm wide. Tentacle numbers were 15, 16, 17, 17 and 
20. Evidently tentacle number is established during early development. 


The lithocysts, on the other hand, are evidently added during later growth 
(Table 5). 


TABLE 5. Data for Solmissus marshalli 


No. of tentacles, No. of lithocysts 


stomach pouches, between 
Diam. between and pseudovelar pseudovelar 
marginal canals (cm) radial canals radial canals 
6.0 20 7-10 
4.5 17 6-8 
4.5 20 5-7 
4.0 15 6-9 
2.5 20 3-5 
2.0 18 3-5 
1.5 20 2—4 


Since Russell (1953) states “Nothing is known of the habits of 
Solmissus in life," we may usefully give our notes on the appearance and 
habits of our specimens. S. marshalli is colourless and transparent. Its 
surface is slimy, the slime apparently originating from scattered gland 
cells in the exumbrellar ectoderm. It is not a strong swimmer. Only the 
thin outer part of the umbrella (pseudovelum) and the velum can 
contract. When seen in their natural habitat, specimens are usually float- 
ing inactively with their tentacles elevated above the umbrella or spread 
out around the sides. Swimming probably serves for no more than pre- 
serving orientation, as the animals need not swim to preserve buoyancy. 
In the laboratory, specimens quickly deteriorate through loss of tentacles 
and tearing of the subumbrellar tissues, which are very fragile. In general 
this form presents adaptations directly opposite to those shown by rugged, 
coastal, bottom-living forms such as Gonionemus. 


The mouth aperture is extremely variable in appearance. It may be 
dilated until it almost reaches the edges of the stomach (as shown in 
Hyman's illustration), or it may be constricted tightly. If a piece of crab 
muscle is placed inside the mouth when the latter is dilated, the lips are 
drawn tightly together enclosing it. This takes about five minutes, and 
within another five minutes disintegration and dispersion of food are seen. 
On one occasion a Solmissus was found to have consumed a specimen of 
Euphysa flammea which had been placed in the same tank with it. These 
observations suggest that Solmissus may feed on fairly large prey in its 
native environment, rather than on mieroscopic planktonic material. 
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Nematocysts (Fig. 6, A-C): 


(a) Large apotriches, capsules nearly spherical, 21-23 u diameter 
at widest point, filament 7,000 u long of which the basal 
600 u is atrichous, the remainder helically twisted, uniformly 
equipped with spines 1.5-2.0 u long, numbering about eight 
per whorl, the whorls being of periodicity 6.5-7.0 u. The fila- 
ment tapers very slightly toward the tip, perhaps decreasing 
from 1.5 u at the base to a little less than 1 џ at the tip, 7,000 
u away. We do not regard this amount of tapering as in- 
consistent with the designation ‘isorhiza’. Distribution: in 
tentacles and in nematogenic tissue of subumbrellar ectoderm 
overlying stomach pouches. 


lOp 


Ficure 6. Cnidome of Solmissus marshalli. A. Large apotriche; B. the same, discharged; 
C. atriche, undischarged. 


му lle pass 
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(b) Small apotriches, similar to the above, but capsule 7.0-9.0 u 
in diameter, filament 500 u long, of which basal 100 џ is 
atrichous, the remainder being trichous with six spines per 
whorl, whorls showing periodicity of 3 u. Filament very 
slightly tapering. Distribution: in tentacles, rim of mouth, 
edge of velum, and in nematogenic areas covering stomach 
pouches. In one specimen, capsules of this type were seen in 
the endoderm of the radial canals in the pseudovelum, doubt- 
less undergoing transfer to the velum. 


(c) Atriches, perfectly spherical, 16 и diameter with little varia- 
tion, filament 900 u long, without spines or hampe, tapering 
very slightly, the terminal part being usually displayed as a 
tangled mass. Distribution: in irregularly shaped patches of 
15-50 capsules over the peripheral areas of the exumbrella. 
The capsules are closely packed and, being closely matched 
for size, form neat rows within each patch. 


DISTRIBUTIONAL NOTES 


Of the three new records for the Pacific one, Mitrocomella polydiade- 
mata is & boreal form, the other two, Euphysa tentaculata and Bougain- 
villea principis, being arctic forms known from north of Europe. Their 
presence in Puget Sound, though interesting, is not surprising when we 
consider the abundant evidence for the penetration of water from much 
farther north to this area. Euphysa flammea and Píychogena lactea are 
also characteristically arctic forms. Kramp (1959) has pointed out that 
"the North Polar Seas constitute an uninterrupted route of distribution 
for species which can endure the low arctic temperatures." 


Of the remaining neritic species, most are already well-known north- 
ern, boreal, or arctic-boreal forms (Bigelow, 1913; Kramp, 1959). 
Cladonema californicum, recorded here for the first time north of 
California, showed an association with Gonionemus vertens at Victoria 
similar to that shown by. C. radiatum with Gonionemus in other areas. 


Of the oceanic forms, Aglantha digitale and Aegina citrea are known 
from boreal regions elsewhere in the world, but Solmissus marshalli is 
usually regarded as à warm-water form. It now appears probable that 
this form may follow a distribution similar to that of A. citrea, being epi- 
or bathy-pelagie in eolder regions. At Friday Harbor the two species were 
often brought in at the same time after long periods when both were 
absent, depending no doubt on landward intrusion of a portion of the 
oceanie water mass which transports these forms via the Straits of Juan 
de Fuca into the region of Puget Sound. 


83 


SUMMARY 


1. Living medusae from Puget Sound. and adjacent waters were 
studied. The list includes ten Anthomedusae, six Leptomedusae, 
three Limnomedusae, one Trachymedusa, and two Narcomedusae. 


2. Three new records from the Pacific Ocean are included. These 
are Euphysa tentaculata, Bougainvillea principis, and Mitro- 
comella polydiademata. Cladonema californicum is recorded for 
the first time north of California. 


3. Descriptions and measurements of the nematocysts are given 
for several species, with other taxonomic information. It is 
shown that both the Narcomedusae studied (Aegina citrea and 
Solmissus marshalli) have a type of nematocyst hitherto un- 
described, to which the name ‘apotrichous isorhiza’ is given. 


4. It is shown that Halistaura cellularia is more nearly related to 
the genus Mitrocomella than has previously been supposed. 


5. Miscellaneous biological notes are given for several of the species, 
covering luminescence, coloration, postures, locomotion, feeding, 
effects of anaesthesia, etc. The rare form Eperetmus typus was 
studied alive for the first time. 
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À REVISION OF THE EELPOUT GENUS MELANOSTIGMA WITH A 
NEW GENUS AND WITH COMMENTS ON MAYNEA 


Bv D. E. MCALLISTER AND E. I. S. REES” 
RÉSUMÉ 


1. Il y a trois espèces de Melanostigma; on trouve chacune dans un 
océan différent: le M. gelatinosum dans les mers du Sud, le 
M. atlanticum dans l'océan Atlantique-Nord et le M. pammelas 
dans le nord-est du Pacifique. 


2. On peut distinguer ces espèces par les rayons des nageoires anale et 
dorsale; par le nombre des vertébres et des pores sensitifs céphali- 
ques; par la dentition; par les proportions du corps et par la 
coloration. 


3. Les auteurs proposent une définition plus détaillée du genre, de 
méme que des clefs pour l'identification des espèces, des synonymes, 
la description et la répartition de chaque espèce. Ils décrivent pour 
la premiére fois la coloration du Melanostigma vivant. 


4. Ils proposent une théorie pour expliquer l'évolution et la répartition 
des différentes espéces de Melanostigma. 


5. Ils retranchent le Maynea brevis de ce genre et en font le type d'un 
nouveau genre, Oidiphorus, apparenté au Melanostigma. 


6. Ils classent le Melanostigma microphthalmus dans le genre Maynea. 


7. Enfin, ils offrent des commentaires taxonomiques sur les cinq espéces 
de Maynea et fournissent une clef pour leur identification. 


INTRODUCTION 


The eelpouts of the genus Melanostigma, family Zoarcidae, are small, 
loose-skinned, translucent-fleshed fishes with black-walled body cavities. 
They live in the deep, cool marine waters of the northern and southern 
hemispheres and exhibit an antitropical distribution pattern. Their habits 
are unknown and their systematics little studied. In this study specimens 
of all three species are brought together for the first time. The genus is 
considered to contain the species Melanostigma gelatinosum, M. atlanticum, 
and M. pammelas. Melanostigma microphthalmus is removed to the genus 
Maynea. Maynea brevis is made the type-species of a new genus, Oidi- 
phorus. The taxonomy of these genera is discussed, and the zoogeography 
and evolution of Melanostigma are described. 

Species of Melanostigma have been collected from the surface and 
from nets which descended to as deep as 2,561 metres, but, as the nets 
were not of the closing type, it is not certain whether the specimens were 


* Fisheries Research Board of Canada, St. John's, Newfoundland. 
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collected at the bottom. The living colour of M. atlanticum and M. pam- 
melas, a brilliant silvery blue, is that of a pelagic rather than a benthic 
fish. Gilbert (1915) and Grey (1956) have suggested that M. pammelas 
may be a bathypelagie species. M. atlanticum is included in the diet of 
Sebastes marinus, 90 per cent of which is formed of pelagic organisms 
(Steele 1957). This should be kept in mind in considering depths recorded 
for non-closing nets. They lack a gas bladder, but the gelatinous sub- 
epidermal layer may be a flotational mechanism. 
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METHODS 


Measurements were made with dial calipers accurate to 0.1 mm with 
the exception of most of the Gulf of St. Lawrence specimens measured by 
the junior author, for which dividers were used. Because of the soft flesh 
of the specimens, pressure was not exerted when taking measurements. 
Total length was measured from tip of snout to tip of caudal fin; standard 
length to tip of vertebral column; head length from tip of snout to fleshy 
edge of the gill aperture; head depth at its deepest point; snout length 
from tip of snout to eye; orbit as the greatest horizontal diameter; pectoral 
fin length from its distal tip to the juncture of its upper edge with the 
body. Size in the text refers to total length. Proportions are calculated 
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from total, rather than standard length. Because of the soft nature of these 
fishes it should be emphasized that measurements are less dependable than 
in most fishes. 

Body proportion regressions are presented for the Gulf of St. Lawrence 
specimens in Figures 3 to 6 to provide the basis for comparison with any 
data which may be obtained from the Southern Ocean in the future. The 
four regressions which would seem to be of most use for comparative 
studies are total length against preanal length, total length against head 
length, total length against head height, and head length against eye 
diameter. The first of these is plotted regularly, but the other three are 
plotted logarithmically because they show allometric variation. Owing to 
the allometric variation of the head length, the ratio of this dimension to 
total length for the small Gulf of St. Lawrence specimens has a value 
(5.93) which is less than the Southern Ocean forms. In separating M. atlan- 
ticum from M. gelatinosum, Koefoed (1952) based the division primarily 
on this ratio (six for M. gelatinosum against eight for M. atlanticum). 


Dorsal and anal ray counts include one half of the caudal rays. Caudal 
ray counts are also recorded separately. Because the rays are enveloped in 
a semitranslucent fold of skin, counts are approximate unless dissection, 
clearing and staining, or X-rays are employed. Because of this difficulty 
fin ray counts have not hitherto been recorded for this genus, except for 
one specimen. However, they have proved valuable in species discrimina- 
tion. Gill rakers occur only on the lower portion of the arch; they are 
counted on the first arch. The number and arrangement of pores in the 
cephalie sensory canals appear to be a useful taxonomic character (See 
Figure 1 which compares their arrangement in different genera). The canal 
around the underside of the eye is called suborbital; the one running in 


Maynea microphthalmus 


Figure 1. Cephalic sensory pores on gymnelin genera from the Southern Hemisphere. 
Note the presence of a postorbital pore in Маупса and of dermal appendages 
in Oidiphorus. 
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front of the gill cover down to and along the jaw, the preoperculo- 
mandibular; and the pore anterior to the nostril is called prenasal. The 
pore of the suborbital canal behind and level with the eye, present in some 
genera, is called the postorbital pore. The interorbital pore is found between 
the eyes. The pores may be more readily observed with a microscope if 
the specimen is submerged in fluid. 

Meristic counts are presented in the appendix at the end. The 
descriptions in the body of the paper employ both original data and data 
from the literature. NMC stands for National Museum of Canada catalogue 
numbers, USNM for U.S. National Museum. 


ZOARCIDAE 


GYMNELINAE 


GYMNELINAE Jordan and Evermann 1898, p. 2456 (type genus: 
Gymnelis Reinhardt). 


MELANOSTIGMATINAE Jordan and Evermann 1898, p. 2456 (type genus: 
Melanostigma Günther). 


Melanostigma does not appear to differ sufficiently from gymnelin 
genera to warrant a separate subfamily. 


Melanostigma Günther 


Melanostigma Günther 1881, p. 20 (type species by monotypy: Melano- 
stigma gelatinosum Günther 1881). 


Pelvie fins absent. Skin loose and without scales. Mouth terminal, 
snout blunt. Jaws equal, ending under anterior half of eye and angled at 
nearly 45 degrees. Teeth on vomer, palatines, upper pharyngeals, and jaws. 
Gill opening small, about one-half eye diameter, wholly above base of 
pectoral. Dorsal origin above middle of pectoral fin. Body elongate. Orbit 
2.74.2 and pectoral length 1.9-3.3 in head length. Snout to anus distance 
2.8-3.6, head length 5.9-8.6, depth at pectoral 6.6—13 in total length. Caudal 
fin length 2-3.5 times in head length, exceeds snout length. Palatal mem- 
brane present. À mediolateral lateral line, also à short predorsal line and 
an anterior widely spaced dorsolateral line. Flesh gelatinous. A pair of 
tubular nostrils, Without dermal processes on head. 

Branchiostegals 6-7. Gill rakers 11-13, triangular, about one-half of 
pupil Pectoral rays 6-9, dorsal rays 80-99, anal rays 66-84, caudal rays 
usually 8. No spinous rays in dorsal. Vertebrae about 83-93, of which 
62-76 are caudal. Preoperculo-mandibular pores 5-6 (rarely 4), suborbital 
pores 4-5, one prenasal pore, pores about size of nostril. Postorbital pore 
absent, Anterior suborbital pore below top of nostril. Interorbital pores 
absent. Two short pyloric caeca. Coelomie, buccal, and branchial cavity 
walls black. Body with dark markings, but never white with well-defined 
colour patterns, 
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À detailed study of the anatomy of M. pammelas is presented by 
Yarberry (MS.). 
Contains three species: M. gelatinosum, M. pammelas, M. atlanticum. 


Key to the Species of Melanostigma 


One-half the caudal rays are included in the dorsal and anal ray 
counts. 


1 (2) Dorsal rays 80-84, anal rays 66-70. Caudal vertebrae about 62. Snout to 
anus distance 2.8-3.1 in total length. Head length 59-66 in., head depth 
5.8-9.2 in total length. Orbit 34—42 in head length. Melanostigma 
gelatinosum Günther (Southern Hemisphere). p. $9. 


2 (1) Dorsal rays 84-99, anal rays 69-84. Caudal vertebrae 69-78. Snout to anus 
distance 3.1-3.5 in total length. Head length 66-87 in. head depth 
9.2-15.0 in total length. Orbit 2.4-3.5 in head length (Northern Hemisphere). 


3 (4) Dorsal rays 92-99, anal rays 77-84. Caudal vertebrae about 73-78. Suborbital 
pores five. Melanostigma atlanticum Koefoed (North Atlantic). p. 93. 


4 (3) Dorsal rays 87-88, anal rays 69-75. Caudal vertebrae 69-72. Suborbital 
pores four. Melanostigma pammelas Gilbert (North Pacific). p. 101. 


Melanostigma gelatinosum Günther 1881, Fig. 1, 24, 2D 


Melanostigma gelatinosum Günther 1881, p. 21, pl. II, fig. A, type local: Tilly 
Bay, Straits of Magellan at 24 fathoms, 51 inches long, holotype in British Museum; 
Günther 1887, p. 82, no new data; Dollo 1904, p. 90, 96, 100, no new data; Regan 1913, 
p. 249, description of type; Gilchrist and Von Bond 1924, p. 20, Pickle sta. 526, ca. 33° 
S, 16° E, off Table Bay, South Africa, at 1,400 fathoms, one specimen, no description; 
Barnard 1927, p. 874, description Gilchrist's and Von Bond's specimen; Norman 1937, 
p. 109, 145, description of holotype; Norman 1938, p. 85, 96, 99, fig. 55, northwest of 
South Georgia at Discovery sta. 1082, 53° 44' S, 38° 30.9 W, 290-120 metres, опе 
specimen 205 mm; Smith 1949, p. 365, fig. 1025 (and later editions). 


Melanostigma flaccidum Waite 1914, p. 129, pl. VI, tvpe local: Kaikoura, north- 
eastern South Island, New Zealand, 42° 24’ S, 173° 4l' E, at surface, one specimen 
204 mm long. 

Description. Body depth at pectoral 6.6-8.9 times in total length. Head 
length 5.9-7.5, head depth 5.8-9.2 in total length. Snout to anus distance 
2.8-3.1 in total length. Orbit 3.4-4.2 in head length. Pectoral 1.9-3.0 in 
head length. 

Dorsal rays ca. 80-84, anal rays ca. 66-70, caudal rays 8, pectoral 
rays 8. Vertebrae 83, of which 62 are caudal. Gill rakers 12. One prenasal, 
9 suborbital, and 6 preoperculo-mandibular pores on head. About two rows 
of well-developed, small pointed teeth on jaws, vomer, and palatines. 


Colour. 'The 140 mm type purplish grey on upper parts; sides marbled 
with same colour, which towards the end of the tail becomes more intense, 
almost black. South Georgia specimens (204 and 230 mm) a pale yellowish 
brown; tail black, the black extending forward on the edges of the vertical 
fins about one-fifth the total length. Top of head, ehin and snout, but not 
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lips, sprinkled with melanophores. Rest of body pale. Waite's 204 mm New 
Zealand specimen with tail similarly black; back lightly speckled, snout 
white. The black tail colour remains in preserved specimens. The other 
species of Melanostigma have not been found to possess a dark tail con- 
trasting with a light body. 


Ficure 2. Photographs of A). Melanostigma gelatinosum, а 204 mm specimen from 
northwest of South Georgia, Discovery sta. 1082. B). Melanostigma atlan- 
ticum, а 110 mm specimen from Gulf of St. Lawrence off Gaspe, NMC 
62-101-A. C). Melanostigma pammelas, an 88 mm specimen from off 
Monterey, California, NMC 60-143. D). Melanostigma gelatinosum, an 
X-ray of the holotype. E). Close-up of head of Melanostigma atlanticum. 
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Size. The known size range is 140-230 mm. Thus this is the largest 
species. 

Synonymy. Following Koefoed, M. flaccidum, named from New 
Zealand, is tentatively placed in the synonymy of M. gelatinosum. Material 
of this species has not been obtainable. The colour of flaccidum is very 
close to gelatinosum. 'The short pectoral and the greater depth of flaccidum, 
as compared to gelatinosum, might tempt one to consider it a distinct species 
(See Table 1 which compares specimens from different areas). But since 
similar, large, intraspecific variations in depth and pectoral length were 
found in atlanticum and pammelas, it does not seem wise to accord specific 
or even subspecific value to these proportional differences between gelati- 
nosum and flaccidum. 'The proportions of the South African specimen are 
within the range of variation to be expected for the species. Therefore 
the populations of Melanostigma in the Southern Hemisphere are believed 
to belong to a single species, and flaccidum is placed in the synonymy of 
gelatinosum. It should be emphasized that this must be a provisional con- 
clusion until specimens from the different localities are compared in meristic 
counts, number of head pores, and so forth. It does seem quite certain, 
however, that the South American and South Georgian specimens belong 
to the same species, having been compared by Norman. The present authors 
have been able to compare the counts and proportions through the X-ray 
of holotype and two specimens from South Georgia. 

It may well be asked if it is likely that such distant populations of 
gelatinosum would not have evolved into different species or subspecies. 
It would certainly seem probable. However the difficulty of gene exchange 
is probably less for a fish able to descend to depths of at least 2,561 metres, 
or а bathypelagie fish, than for a shallow water fish. Further, dispersal may 
be possibe for larvae, if they are pelagic, through the agency of the West 
Wind Drift, a Subantarctic-Antarctic current which sweeps from west to 
east. 


TABLE 1 


Comparison of specimens of Melanostigma gelatinosum from different areas 


аи 


'Total L. Total L. 'Total L. Head L. Head L. 


Local | Воду Depth | Head L. Snout-Anus Orbit Pectoral L. 
South America 
(nir D ESO MEA 8.7 6.1 2.8 3.5 2-2 
South Georgia..... 1.8-8.9 5.9-6.6 3.0-3.1 4.0-4.2 1.9-2.0 
South Africa 
(Barnard, 1927)... 8 6-7.5 ca. 3.3 3.5 — 
New Zealand 
(Waite, 1914)..... 6.6 6.6 ca, 2.9 1.0 3.3 
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Biology. Judging by Discovery stations nearby to sta. 1082 off South 
Georgia, gelatinosum inhabits water with temperatures between 0.5 and 
2.0°C and about 34 %o salinity; the nearest stations to the South African 
collection site are between 2.5 and 2.9°C. 


Range. Southern Hemisphere: from Tilly Bay, Straits of Magellan; 
northwest of and east of South Georgia; from off Table Bay, South Africa; 
and from Kaikoura, northeastern South Island, New Zealand (see map fig. 
9). Known from non-closing nets fished down to the following depth: 
surface (probably not normal depth), 44 metres, 290-120 metres, 728 
metres, and 2,561 metres, a broad depth range. 


Material examined. An X-ray of the holotype: British Museum Cat. 
No. 1937. 7.12:795, 204 mm specimen from northwest of South Georgia; 
Discovery sta. 1082; British Museum Cat. No. 1939. 6.20:36, 230 mm speci- 
men from east of South Georgia, Discovery sta. 146, 53°48’ S, 35° 37' W, 728 
metres, and 2,561 metres, a broad depth range. 
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Ficvre 2. Relationship between preanal length and total length in species of Melanostigma. 
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Ficure 4. Relationship between head length and total length in species of Mclanostigma. 


Melanostigma atlanticum Koefoed, 1952, Fig. 2B, 2E 


Melanostigma gelatinosum (not of Günther) Goode and Bean 1883, p. 209, in deep 
water off Martha's Vineyard, at 38° 20' 30" N, 73° 26' 40" W at 390 fathoms, one 
specimen 103 mm; Jordan 1887, p. 125 (p. 913), listed; Goode and Bean 1896, p. 314, 
not description which refers to gelatinosum, pl. 82, fig. 284, and distribution off eastern 
United States: Blake sta. 334, 38° 20' 30" N, 73° 26' 40" W at 395 fathoms; Albatross 
sta. 2003, 37° 16' 30" N, 74° 20' 36" W at 641 fathoms; sta. 2549, 39° 51' 30" N, 70° 
17' W at 571 fathoms; sta. 2546, 39° 53' 30" N, 70° 17' 30" W at 538 fathoms; sta. 2201, 
39° 39' 45" N, 71° 35' 15" W at 538 fathoms; Fish Hawk sta. 994, 39° 40' N, 71° 30 W 
at 368 fathoms; sta. 937, 39° 49' 25" N, 69° 49' W at 616 fathoms; sta. 995, 39° 40' 30" N, 
71° 31' W at 358 fathoms; sta. 947, 39° 53' 30" N, 71° 13’ 30" W, at 319 fathoms; sta. 
952, 39° 55' N, 70° 28' W at 396 fathoms; Jordan and Evermann 1898, p. 2479, partim, 
distribution; Jordan, Evermann, and Clark 1930, p. 478, partim, listed; Steele 1953, 
p. only, Squires 1955, Bay d'Espoir, Newfoundland; Squires 1957, Grand Bank; Steele 
1958, Gulf of St. Lawrence; Ann. Rept. Fish. Res. Bd. Canada 1957, p. 63, off Bay 
d'Espoir, Newfoundland, Canada, 47° 43' 53" N, 56° 07' 40" W at 390 fathoms, one 
specimen 82 mm; Leim and Day 1959, p. 513, east of mouth of Saguenay River, P.Q. 
Canada, off Fox River, P.Q., Canada; McAllister 1960, p. 35, listed Atlantic coast of 
Canada; Bergeron 1960, p. 14, listed for Gulf of St. Lawrence; Vladykov 1961, p. 71, 
deep water off Trois Pistoles, P.Q., Canada, 6 specimens 55-125 mm. 
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Ficure 5. Relationship between head depth and total length in species of Melanostigma. 


Melanostigma atlanticum Koefoed 1952, p. 19, pl. II, fig. D, type local: near 
Rockall, off Scotland at Michael Sars sta. 101, 57? 41' N, 11? 48' W, at 1,853 metres 
depth with 2,500 metres wire, one specimen 86 mm (holotype U. Bergen Mus. Zool. 
cat. no. 4482); Grey 1956, p. 200, partim, synonyms, distribution. 


Melanostigma normani Vladykov 1961,1 p. 71, deep water off Trois Pistoles, PQ, 
Canada, 6 specimens 55-125 mm, nomen nudum. 


Description. Body depth at pectoral 10-13 times in total length. Head 
length 6.6-8.7 times in total length (as few as 5.0 in small specimens). 
Head depth 9.2-15.0 times in total length (as few as 8.4 in smaller ones). 
Snout to anus distance 3.1-3.6 times in total length (as few as 2.7 in small 
specimens). Orbit 2.7-3.5 times in head length. Pectoral 2.2-3.3 in head 
length. 


1 Viadykov generously gave junior authorship of this paper to McAllister, who was away from 
Ottawa at the time, but without his knowledge and without his taking part in the erecting 
of the name Melanostigma mormani, The name should therefore be attributed solely to Vlndykov. 
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Fraure 6. Relationship between eye diameter and head length in species of Melanostigma. 


Dorsal rays 92-99, anal rays 77-84, caudal rays 6-8, pectoral rays 
6-8, rarely 9. Vertebrae 93-99, of which 73-78 are caudal. Gill rakers 
11—12. One prenasal, 5 suborbital (rarely 4), and 5 preoperculo-mandibular 
(rarely 4) pores on head. Often neuromasts above the anterior sub- 
orbital pore. One or two rows of weakly-developed teeth on vomer, 
palatines, and jaws. Four to five teeth on anterior upper pharyngeal, four 
to seven on posterior upper pharyngeal (of one side). 


Colour. The preserved 86 mm holotype has a clear, transparent, 
gelatinous skin. Snout, nostril, and chin dark; erupted wrinkled region of 
gill opening dark brown. Melanophores sprinkled along edge of median fins, 
increasing in number towards the tip of the tail where they also spread 
onto the body; melanophores so sparse as to colour the tail little. Area 
immediately around anus a dark brown. Colour in preserved specimens as 
follows: An 80 mm Quebec specimen dark only on nostril, anal, and gill 
opening; flesh yellowish, translucent. A 56 mm Quebec specimen with 
darkish snout and chin, dark nostril, rest of body pale. A 106 mm Quebec 
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specimen with chin, snout, top of head and pectorals dark, rest of body 
pale. À 78 mm Grand Bank specimen, slightly unusual, having considerably 
more pigment in the hind body and tail region than the Gulf of St. 
Lawrence specimens, giving it a slightly marbled appearance. 

Since the їп vivo appearance and pigmentation of this species (or any 
species of the genus) have not previously been described, it seems worth- 
while to make a few comments. In life, the head and anterior parts of the 
body are a brilliant silvery blue, while the remainder of the body is trans- 
lucent. Some individuals showed a thin red line in the position of the lateral 
line and some, but not all, had pigmented caudal fins. The colour of the 
caudal pigmentation varied from bright red to brown and black, and the 
fact that some individuals changed their caudal pattern while still alive 
indicated that controlled colour changes may be possible. Microscopic 
examination of the preserved specimens shows that chromatophores occur 
at two levels in the skin: at the outer skin, and close to the body inside 
the gelatinous layer. The greatest density of skin chromatophores occurs 
on the head, particularly around the mouth, with lesser quantities diffused 
over the remainder of the body. Fresh specimens of the zoarcid, Lycodapus, 
have also been observed to be blue (pers. comm. E. D. Lane). 


Size. Largest specimen a 138 mm individual from the southwest edge 
of Grand Bank, smallest a 24 mm individual from the Gulf of St. Lawrence. 
The following table presents the length frequency of Gulf of St. Lawrence 
specimens. There appear to be three or four size-groups, one centring 
around 35 mm, perhaps one around 70 mm, one around 105 mm, and one at 
128 mm. Whether these size-groups are related to year classes remains to 
be seen. Because of the selective effects of the gear, plankton net, and 
trawl, it seems unwise to draw definite conclusions. There are enough 
known specimens of this species to suggest that it does not reach the size 
that M. gelatinosum attains, but surpasses M. pammelas. 


TABLE 2 


Length frequency of Gulf of St. Lawrence specimens by 5 mm groups taken during 
November 1960 and 1961 


— 
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Biology. Temperatures at presumed depth of capture in Canada vary 
from 3.0 to 5.18? C, salinities about 33.4 to 34.74; (winter and summer 
captures), a Gulf of Maine record from water of about 5.6°C. A 98 mm 
specimen from off Trois Pistoles, Quebec, caught in July, contained 30 large 
eggs up to 2.8 mm in diameter. Goode and Bean (1896) illustrate a speci- 
men of about 117 mm from Fish Hawk sta. 952. Eggs can be seen through 
the abdomen and, judging from the figure, are up to 2.9 mm in diameter. 
The ovary is single and median, with very little folding of the stroma, 
the eggs (.16 mm diameter) forming a single layer about the wall. The 
large numbers caught on the 1960 cruise of the A. T. Cameron were asso- 
ciated with a rich plankton of Boreomysis and Calanus. M. atlanticum is 
preyed upon by the redfish, Sebastes marinus (Steele 1957). Gulf of St. 
Lawrence specimens (NMC 62-101-A) from about 180 fathoms contained 
copepods (Metridia longa, Pseudocalanus minutus, Calanus hyperboreas, 
and C. finmarchicus) in their stomachs. As the same copepods were in the 
plankton net which caught the fish, it is possible the copepods were eaten 
following capture. A series of Gulf of St. Lawrence specimens examined 
consisted entirely of copepods; the only copepod recognizable was Metridia 
longa. 

Sexual dimorphism. Males from sizes of 76 to 110 mm were found 
to have 0 to 5 canines in the lower jaw, 0 to 8 in the upper jaw, and 
0 to 2 on the vomer. Females usually lacked canines, although one 133 mm 
female had 2 small canines in the lower jaw. Figure 7 compares male and 
female dentition. 


FIGURE 7. Dentition of male (left) and female (right) Melanostigma atlanticum, 
showing canines of males (by John L. Tottenham). 


Range. North Atlantic Ocean along the North American coast from 
off Riviére-au-Renard (Fox River), Gaspé, Quebec, south to the offing of 
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Gloucester, Virginia. A single record from near Rockall, west of Scotland 
in the eastern North Atlantic (See the two maps Fig. 8 and 9 for geo- 
graphical distribution). Recorded from non-closing nets fished down to 
depths of 186 to 1,172 metres off North America and to a depth of 1,853 
metres off Rockall. The table below gives the numbers of specimens 
caught and the depth at which the nets were fished off Canada and United 
States. Specimens appear to be caught deeper off the United States than 
Canada. This may be a case of submergence. Although the nets were non- 
closing, the great number of specimens caught in nets fished at 150 to 200 
fathoms in Canada, compared to the few above and below this depth, would 
seem to indicate that in the Laurentian Channel they occur mainly between 
those two depths. However, the depth range of the species is limited in 
the relatively shallow Gulf of St. Lawrence. The slight information avail- 
able indicates no seasonal differences in depth in Canada. The Canadian 
distribution map (Fig. 8) indicates that the species tends to occur along 
the edge of the continental shelf, particularly where it is cut by deep 
channels. 


TABLE 3 


Number of specimens caught in nets fished at various depths 


Number of Specimens Caught 
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It may be noted that, although headrope plankton net and otter-trawl 
stations were made in deep parts of the Mingan and Esquiman channels, 
on the northern slopes of Laurentian channel off Anticosti, down to 400 
fathoms on the eastern edge of the Grand Banks, and at 140 fathoms in 
Hermitage Bay, no Melanostigma specimens were recorded. Melanostigma 
may be absent or rare in these areas. 

As contended by Steele (MS., 1958), the species is not so rare as the 
previous scareity of records would seem to indicate. Previous records were 
from otter trawl catches or in redfish (Sebastes marinus) stomachs. Even 
when shrimp liners are used in the cod end, the otter trawl only occasion- 
ally retains this anguilliform species, А 50 em diameter ring plankton net, 
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attached to the headrope of the A. T. Cameron’s 41-5 otter trawl and 
rigged with a Philip’s float to keep it clear of the main net, proved most 
successful in capturing small specimens of Melanostigma. In fact the num- 
ber taken in each of several tows exceeded the total number previously 
reported from Canadian waters. Most specimens caught in this way were 
below the size range of specimens previously taken in Canadian waters. 
Backwash from the plankton net and the smaller size of its mouth may 
have enabled larger specimens to escape or avoid the plankton net. 


Material examined. Holotype, Univ. Bergens Museum of Zoology, Cat. 
No. 4482; 1 specimen from off Trois Pistoles, P.Q., at 48° 15’ N, 69° 35’ W 
at 300 metres, National Museum of Canada Cat. No. NMC 62-51; 2 
specimens from off Trois Pistoles, P.Q., at 48° 24’ N, 69° 15’ W at 350 
metres, NMC 62-51-A. The following collections by the Fisheries Research 
Board of Canada where CE means cod end of otter trawl, PN means 
plankton net, and RF from redfish stomach. Summer 1953 at 48° 32’ N, 
68° 55’ W, 180 fathoms, 1 specimen, CE; summer 1953 at 49° 09’ N, 
68° 05’ W., 84-86 fathoms, 1 specimen, ВЕ; summer 1953 at 48° 39' N, 
68° 36’ W, 104—102 fathoms, 2 specimens, CE and in 177-184 fathoms; 
summer 1953 at 49° 07' N, 64° 14' W, 108-178 fathoms, 1 specimen, RF; 
summer 1954 at 49° 07’ N, 64° 14’ W, 108-178 fathoms, 2 specimens, 
CE—these 5-6 collections taken in water 3.0 to 5.0° C, from Steele (MS., 
1958); 7 July, 1958 at 49° 25' N, 65° 07' W, 204 fathoms, 5.18? C, 2 
specimens, CE, Fortune Breeze shrimp survey; 14 Nov. 1960 at 48? 46' N, 
63° 04’ W, 200 fathoms, 4.81° C., 10 specimens, 2 CE, 8 PN; 14 Nov. 1960 
at 48° 46’ N, 63° 07’ W, 178-182 fathoms, 4.92° C, 39 specimens, 1 CE, 
STENT RF; (7NMC 62-101-A), 14 Nov. 1960 at 48° 43’ N, 63° 10’ W, 
160 fathoms, 4.80° C, 56 specimens, PN; 14 Nov. 1960 at 48* 40' N, 63° 
13' W, 140 fathoms, 4.35° UT specimen, PN; 21 Nov. 1960, 47° 49' N, 
60° 33' W, 200 fathoms, 4.84° C, 10 specimens, 1 PN, 9 RF—the preceding 
5 collections from A. T. Cameron cruise 31; 21 Nov. 1961 at 48° 46’ N, 
63° 04’ W, 200 fathoms, 4.88° C, 6 specimens, PN, A. T. Cameron cruise 
48; 29 Nov. 1954 at 47° 44’ N, 56° 08’ W, 390 fathoms, 5.16° C, 1 specimen, 
CE, Bay d’Espoir, from Squires (MS., 1955); 24 June 1956 at 43° 14’ N, 
51° 19’ W, 250-300 fathoms, 3.90? C, 1 specimen, CE, southwest edge of 
Grand Bank, from Squires (MS., 1957) ; A. T. Cameron cruise 61, 1 speci- 
men, 19 Oct. 1962 at 43° 38' N, 52° 23' W, 320-365 fathoms, 3.7? C, PN; 
À. T. Cameron cruise 62, 8 Nov. 1962, Nova Scotian Shelf, 48° 11' N, 60° 
58' W, 370-442 fathoms, 4.1° C, PN, 1 specimen; 1 Nov. 1956 at 48° 
02’ N, 60° 08’ W, 264-256 fathoms, 4.65? C, 1 specimen; 7 Nov. 1956 at 
47° 48 N, 60° 02' W, 4.6* C, 280 fathoms, 3 specimens—1 seen; 11 Oct. 
1957, at 44° 57’ N, 54° 47! W, 4.00° C, 265-360 fathoms, 1 Specimen-—this 
not scen—the preceding 3 collection from crulses of the Investigator П; 
at 42° 39’ N, 69° 451’ W to 42° 40’ W, 69° 43’ W, 150 fathoms, 1 speci- 
men, Delaware cruise 60-1, USNM 187038; 8 Sept. 1959 at 39° 54' N, 70° 
59’ W, 320-350 fathoms, 2 specimens, Delaware cruise 59-10, USNM 
186150. 
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Relative growth. The relative growth of various body parts is depicted 
in Figures 3 to 6. Data are insufficient to fit lines for gelatinosum and 
pammelas. Material is adequate for atlanticum. In atlanticum inflections 
necessitate two equations for each graph. The following are the equations: 
total length/anal length for small: Y = 0.2751X + 1.66, for large: Y = 
0.2588X + 4.24; total length/head length for small: log Y = 0.7659 log X — 
0.9336, for large: log Y = 0.6746 log X — 0.5289; total length/head depth 
for small: log Y = 0.9840 log X — 2.2410, for large: log Y = 0.5562 log X — 
1.2484; head length/orbit diameter for small: log Y — 1.0596 log X — 1.1526, 
for large: log Y — 0.8412 log X — 0.6622. 


Melanostigma pammelas Gilbert, 1895, Fig. 2C 


M clanostigma pammelas Gilbert 1895, p. 472, pl. 35, holotype 104 mm, off Monterey 
Bay, California, at Albatross sta. 3202, 36° 46' 10" N, 121° 58' 45" W at 382 fathoms; 
three other specimens, the smallest 56 mm from sta. 3126, 36° 49' 20" N, 122° 12' 30" W 
at 456 fathoms; Jordan and Evermann 1898, p. 2479 & 2869, pl. 352, fig. 865 (after 
Gilbert's 1895 fig), description, wrongly recorded from southern Alaska; Evermann 
and Goldsborough 1907, p. 345, fig. 124 (after Gilbert's 1895 fig.), wrongly ascribed to 
southern Alaska; Gilbert 1915, p. 368, description, distribution, one specimen from each 
of the following Albatross stations off California: sta. 4378, off San Diego, 11 mi. SE 
Pt. Loma at 376-594 fathoms; sta. 4425 near Santa Cruz Island, 218 mi. NW San 
Nicholas Is. at 1,084-1,100 fathoms; sta. 4427 near Santa Cruz Island, 7 mi. SW Pt. 
San Pedro at 475-510 fathoms; sta. 4428 near Santa Cruz Island, 10.3 mi. SW Pt. San 
Pedro, at 764-891 fathoms; sta. 4435 in Santa Barbara Channel, 7.7 mi. NE Harris Pt, 
San Miguel Is. 274-287 fathoms; sta. 4512 in Monterey Bay, 9 mi. NW Pt. Pinos at 
334-530 fathoms; sta. 4513 Monterey Bay, 93 mi. NW Pt. Pinos at 389-456 fathoms; 
sta. 4514 Monterey Bay, 10.7 mi. NW Pt. Pinos at 394-524 fathoms; sta. 4540 Monterey 
Bay, 11.2 mi. NW Pt. Pinos at 389-551 fathoms; sta. 4541 Monterey Bay, 9.3 mi. NW 
Pt. Pinos at 381-633 fathoms; sta. 4543 Monterey Bay, NW Pt. Pinos at 118-153 
fathoms; Townsend and Nichols 1925, p. 15, one specimen, colour, Albatross sta. 5693 
ofi Santa Barbara Island, approximately 33? N at 451 fathoms; Jordan, Evermann, and 
Clark 1930, p. 478, listed; Bolin and Myers 1950, p. 204, 207. Zaca sta. 14, apparently 
above bottom, 22 mi. SE of Santa Rosa Island, California, 33° 7' N, 119° 40' W to 
33° 40' N, 119° 32' W, at 700 fathoms plus, with 1,000 fathoms wire; sta. 45, apparently 
above bottom, SW of San Nicholas Island, California, 32° 49’ N, 119° 57' W to 32° 
56’ М, 118° 51' W with 800 fathoms wire; Clothier 1950, p. 79, vertebrae; Bóhlke 1953, 
p. 101, list, paratypic (not syntypic), Stanford University cat. No. 4000; Grey 1956, 
p. 200, synonymy, distribution. Yarberry 1960, anatomy. 


Description. Body depth at pectoral 10-13 times in total length. Head 
length (6.8) 7.0-7.7 in total length. Head depth 9.9-10.7 in total length. 
Snout to anus distance 3.1-3.3 in total length (3.7 in fig. of type). Orbit 
2.7-3.1 in head length. Pectoral fin length 2.3-3.1 in head length. 

Dorsal rays 84-88, anal rays 69-75, caudal rays 6-8, pectoral rays 
6-8. Vertebrae 87-90 (Yarberry's, 1960, range plus one for urostyle), of 
which 69-72 are caudal. Gill rakers 11-13. One prenasal; 4 suborbital; 
and 5 preopereulo-mandibular pores, sometimes 6, the one anterodorsal 
to the gill opening obsolescent. Two rows of teeth in jaws, one row on 
vomer and palatines. The median vomerine tooth and the outer jaw series 
may be enlarged (Gilbert, 1915). Yarberry, in litt., did not find sexual 
dimorphism in the jaw teeth. 
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Colour. Holotype of 104 mm an intense black on head and abdomen, 
brownish black elsewhere. Gilbert (1915) reports wide variation in colour: 
the anterior part of the head always black, but the remaining parts vary 
from jet black through brownish black and grey to translucent, those from 
the same dredge haul usually agreeing. Preserved specimens have the 
chin and snout brown; nostril dark brown; pectoral, gill area, and some- 
times abdomen, brown; caudal half of body sometimes brown; tail pale. 
Thus this species differs from gelatinosum in lacking a dark tail strongly 
contrasting with the remainder of the body. The living colour is a silvery 
blue aecording to Dr. N. J. Wilimovsky (pers. comm.), although this was 
not noted by Yarberry (1960). 


Size. Largest specimen 304 mm (Grey, 1956), smallest 56 mm. But 
Yarberry (1960) reports maximum size as slightly over 100 mm and, 
in litt., considers size of 304 mm unlikely. Thus this is the smallest species 
in the genus. 

Biology. Gilbert (1915) reports all specimens have been taken from 
over green mud. He states it is not improbable that it is a deep pelagic 
species, rather than a bottom form. Grey (1956) noted Bolin and Myers’ 
captures with bathypelagie forms and raised doubt concerning the one 
deep abyssal record. But because of the many captures with bottom fishing 
gear she included it in the list of benthie forms. Yarberry (1960) reports 
it pelagic in Monterey Bay at depths greater than 500 metres. Judging 
by the temperatures of an Albatross station near sta. 4512 (sta. 4509), 
pammelas occurs in temperatures of about 7°C; that is warmer than 
atlanticum. Yarberry (1960) reports about 30 eggs of 2 mm in ripe ovaries. 


Range. North Pacifie Ocean off California from Monterey Bay in the 
north to off San Diego in the south. Known from hauls as shallow as 97-216 
metres to as deep a haul from 1,982-2,012 metres. Note previous comments 
on its being pelagic (See map fig. 9 for distribution). (Yarberry (1960) 
reports it off Alaska, in error, following Jordan and Evermann, 1898.) 


Material examined. The following Californian specimens: NMC 60- 
143, 5 specimens from Tage sta. 21B, 36° 42'N, 122° 02’W, 1,270 metres 
wire; NMC 60-144, 1 specimen Tage sta. 978, 36° 42'N, 122° 02"W, 1,295 
metres wire. 


EVOLUTION AND ZOOGEOGRAPHY OF MELANOSTIGMA 


The evidence, assuming that the trend has been towards reduction 
in number of cephalic pores, suggests that gelatinosum is the most primitive 
species. M. pammelas and atlanticum resemble one another more than they 
do gelatinosum, and atlanticum is the most advanced species judging from 
dentition dnd body proportions. Also fitting the sequence of gelatinosum, 
giving rise to pammelas then to atlanticum, is the number of vertebrae and 
vertical fin rays which increase along the same series. Alternately, one 
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could propose that pammelas and atlanticum arose separately from gela- 
tinosum by parallel evolution. But the first seems preferable because of 
economy of hypothesis. 

À pattern of geographic dispersal can be based upon the first suggested 
evolutionary sequence. Commencing with gelatinosum or its immediate 
ancestor at the tip of South America (See Fig. 9), sufficient individuals 
moved north along the west coast of South America to establish a popula- 
tion off western North America. 


А pammelas 
9 atlanticum 


m gelatinosum 


FicunE 9. Distribution of species of Melanostigma depicting the antitropical distribu- 
tion pattern. 


Judging from present distribution they had to traverse some sub- 
tropical-tropical barrier to dispersal. Temperature at depths to which 
Melanostigma may be capable of reaching (2,000 metres) does not appear 
limiting (2° to 4° C). But the temperature of upper waters, if the larvae 
are epipelagie, may limit distribution, or there may be other ecological 
factors. If the barrier was temperature during the larval period, it is pos- 
sible that climatic changes during one of the glacial periods enabled them 
to cross the tropics. 


Once a population is established off western North America, it is 
possible to conceive of movement during a warm climatic period to Arctic 
regions. Subsequent cooling would result in retreat to both Atlantic and 
Pacific. The consequent isolation of these populations in the North Pacific 
and North Atlantic would then result in speciation. Many northern 
amphiboreal taxa are thought to have evolved similarly, e.g., subspecies of 
Clupea harengus, Gadus morhua, species of Salmo, Hemitripterus. 


An alternate possibility is that pammelas and atlanticum evolved 
separately from gelatinosum, and the similarities in morphology of pammelas 
and atlanticum are due to parallel evolution. 'This hypothesis is more simple 
zoogeographically but less likely morphologically. 
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Oidiphorus, NEW GENUS 

Type Species: Maynea brevis Norman, 1937 

Pelvie fins absent. Skin loose and without scales. Mouth terminal. 
Jaws equal, angled at about 30 degrees ending past middle of eye. Teeth 
on vomer, palatines, jaws, and upper pharyngeals. Teeth in jaws and 
mouth may become canine. Gill opening small, about one and a half times 
the eye diameter, descending one-third or one-half down the base of the 
pectoral. Dorsal origin above pectoral base. Body elongate. Orbit 4-5, 
pectoral fin length 14-13, caudal fin length 3-4 times in head length. 
Caudal fin length exceeds snout length. Snout to anus distance about 24, 
head length 443, depth of body 6-7 times in total length. Palatal mem- 
brane present. A mediolateral lateral line present. In larger specimens, 
snout, lower jaw, supraorbital and opercular region with broad dermal 
processes. Flesh not gelatinous. A pair of tubular nostrils present. A 


prominent dermal process above each eye present in large and small 
specimens. 


Branchiostegals 6; gill rakers 8, one on upper arch 7 below, about one- 
half length of pupil. Pectoral rays 16. Dorsal rays about 62-65, anal rays 
about 55. No spinous rays in dorsal. Preoperculo-mandibular pores 8-9, 
suborbital pores 8, a prenasal pore. Postorbital pore present. Anterior 
suborbital pore behind and above nostril (See Fig. 1). Interorbital pores 
absent. Buccal and branchial cavities pale. Pyloric caeca absent. Head, 
body, and fins, spotted and variegated with dark brown; peritoneum black. 

The diagnostic characters are the absence of pelvic fins and scales, 
the loose skin, presence of a postorbital pore, large eye and caudal, and 
presence of dermal processes on the head and the jaws ending behind the 
middle of the eye. Discovery of further species may widen the limits of 
the other characters outlined above. 


One species included, Oidiphorus brevis (Norman). 


Orthography. From the Greek одос, a swelling, and офрос, eyebrow, 
in allusion to the dermal process above the eye. It was intended to name 
the genus after Norman, but there are now so many names honouring 
Norman that it is difficult to coin a new one. 


Material examined. An 89 mm specimen from Discovery sta. 216, British 
Museum Cat. no. 1936.8.26: 1045, 47° 37'5, 60° 50'W, 219-133 metres depth. 


Systematics. Norman named the species Maynea brevis in 1937. At 
the same time and later (MS.) he suggested that this species might require 
a new genus. In the present study it became evident that Maynea brevis 
differed from other species of Maynea in the caudal length, absence of 
seales, nature of skin, vertical fin rays, and so forth. It was evident that 
brevis did not deserve placement in Maynea but was closer to Melano- 
stigma. Norman had placed it in Maynea because of a strong emphasis on 
the extent of the gill opening, a character which now seems of less phylo- 
genetic significance. Oidiphorus is apparently more closely allied to 
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Melanostigma than to Maynea. But Oidiphorus also differs quite markedly 
from Melanostigma, in the possession of dermal skin processes, consider- 
ably fewer vertical fin rays, longer jaw, and in the longer gill slit. The 
differences between these genera are summarized in the key below. Maynea 
and Melanostigma are the only two Southern Hemisphere zoarcid genera 
lacking pelvies. Neither does Oidiphorus find accommodation in any of 
the Northern Hemisphere genera of zoarcids without pelvics. It differs 
from all in the possession of dermal processes on the top of the head. It 
differs further from Bothrocarichthys, Lycogrammoides, Bothrocarina, and 
Lycodapus in the possession of more numerous pectoral rays and in the 
much smaller gil opening; from Pachycara by the fewer pectoral rays 
and markedly smaller gill opening; from Derjugina and Gymnelopsis by 
the sealeless skin; from Commandorella and Nemalycodes by the tooth- 
bearing vomer and palatines; from Lycocara by the equal-sized jaws; 
from Gymnelis by the much fewer dorsal rays. It is thus clear that brevis 
cannot be included in any current gymnelin genus, and a new genus for 
its reception is required. 


Key to the Southern Hemisphere Сепега of Zoarcids Lacking Pelvics 


(4) Scales absent. Skin loose. Caudal fin length exceeds snout length. 


bd 


2 (3) Gill opening entirely above pectoral base. Preoperculomandibular pores 
4-6, suborbital pores 4-5. Head smooth, without dermal processes. Gill 
rakers 11-13. Pectoral rays 6-9, anal 66-84 .... | Melanostigma Günther. 


3 (2) Gill opening extends down to level of middle of pectoral. Preoperculoman- 
dibular pores 8-9, suborbital pores 8. Head with tag-like dermal processes. 
Gill rakers 8. Pectoral rays 16, anal 55 ......... Oidiphorus, new genus. 


4 (1) Seales present. Skin normal. Caudal fin length less than snout length . . .. 
uc PCT CRE МК ус A ае Do БАШЫ TER Maynea Cunningham. 


Maynea Cunningham 


Maynea Cunningham 1871, p. 471 (type-species by monotypy: 
Maynea patagonica Cunningham 1871). 

Only the Southern Hemisphere species are included in the following 
generie definition. 

Pelvie fins absent. Skin loose and with scales. Mouth terminal or 
snout protruding slightly. Jaws about equal. Upper jaw extends to below 
anterior one-third or middle of eye. Teeth on vomer, canines, jaws, and 
upper pharyngeals. Gill openings end above pectoral or extend down to 
the middle of the pectoral, equal or exceed eye diameter. Dorsal origin 
above base of pectoral. Body elongate. Orbit 5-6 in head length, pectoral 
length 2 or more times in head length. Snout to anus distance 2-3 times, 
head length 6.5-7.3, and body depth 10-13 in total length. Caudal fin 
short, less than snout length. Palatal membrane present. A mediolateral 
lateral line. Flesh not gelatinous. Pylorie caeca 2. A pair of tubular 
nostrils. Without dermal processes on head. 
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Branehiostegals 5-6, gill rakers 7-11 (in microphthalmus); about 
one-quarter to one-half length of pupil. Pectoral rays 9-16. Dorsal rays 
116-124 (unknown in microphthalmus), anal rays 77-101. No spinous rays 
in dorsal. Preopereulomandibular pores 7-9, suborbital pores 6-7, a prenasal 
pore and a postorbital pore. Anterior suborbital pore above, not below 
nostril. Interorbital pores absent. Buccal cavity pale below and black 
above (microphthalmus) or all pale (patagonica), peritoneum black. 
Body white or yellowish with well-defined dark markings. 

Five species are currently allotted to Maynea. 


Systematics. Hitherto microphthalmus has been placed in the genus 
Melanostigma because of its narrow gill opening and because its scales 
have been overlooked. However other characters (See generic key above) 
make it clear that it should be aligned with Maynea rather than 
Melanostigma. The long nostrils, fewer fin rays, and small gill opening of 
microphthalmus suggest that it may deserve subgeneric status. But the 
author feels a subgenus should not be named until all the species currently 
allotted to the genus are examined. 


There are two species of Maynea not known in the waters of the 
Southern Hemisphere. These may be easily separated by using ray counts 
and the extent of the gill opening. They appear to be good species. Further 
information is needed on them to properly define the genus, however. 

There are three species named in the Northern Hemisphere from the 
eastern Pacific. These are M. concorhynchus and M. bulbiceps named by 
Garman (1899) and M. californica named by Gilbert (1915). These species 
differ from those in the Southern Hemisphere by having the gill opening 
extending below the middle of the pectoral fin and by having the pectoral 
fn length exceed one-half the head length. Because they have not been 
compared with southern Maynea, because of the morphological differences, 
and because of the geographical hiatus, it is not certain that they should 
be placed in the genus Maynea. According to Gilbert (1915) concorhynchus 
and perhaps bulbiceps lack pores on the head (but Garman describes 
bulbiceps as having small pores). If so, they differ considerably from the 
Southern Hemisphere forms. M. californicus has pores, but unlike micro- 
phthalmus it has 18 gill rakers. Below, some further information is added 
to the description of M. microphthalmus. Then a key to the species cur- 
rently allotted to the genus is presented. 

Norman (footnote, p. 81, 1938) has shown that Gymmnelichthys 
antarcticus Fischer, 1885, is a synonym of Gymnelus viridus (Fabricius) 
1780. The type locality, South Georgia, was incorrect, and the fish is 
actually from the Arctic or Subarctic. 


Additional Description of Maynea microphthalmus (Norman) 1937 


The following description supplements that of Norman (1937) (See 
also measurements in the appendix). Gill slit length exceeds orbit. Caudal 
fin length less than snout, Seales on posterior part of body above the 
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posterior half of the anal fin. Nostrils long and tubular, equal pupil, 
and hang down to lower edge of upper lip. Tongue and lower buccal cavity 
white or speckled with black; roof of buccal cavity black. Gill chamber 
wall brown with white. Peritoneum black. 

Preoperculo-mandibular pores 7; suborbital pores 6, the first above 
the level of the nostril and the last or postorbital pore on level with the 
upper edge of the orbit; a prenasal pore. Anal rays 77. Pectoral rays 
9-10. Gill rakers 7, height about one-half of pupil. Branchiostegals 6. 


Material examined. Maynea microphthalmus, paratypic specimen, 70 
mm long, from Discovery sta. N.S. 246, South of Falkland Islands at 52° 
25' S, 61° 00’ W, British Museum Cat. No. 1936.8.26, 1046. Maynea pata- 
gonica, 91 mm long, from Port Rosario, Magellan Straits, 2-32 fathoms, 
British Museum Cat. No. 1879.8.20: 31. 


Key to Species of Maynea 


1 (4) Gill opening extending down no further than the middle of the pectoral 
fin. Pectoral fin shorter than one-half of head length. Southern Hemisphere. 
Group A. 


2 (3) Gill opening entirely above the pectoral. Nostrils long, reaching lower 
edge of upper lip. Anal rays 77. Peritoneum black. Maynea microphthalmus 
(Norman). 


3 (2) Gill opening extending down below upper edge of pectoral. Nostrils short, 
not able to reach lower edge of upper lip. Anal rays 95-101. Peritoneum 
pale. Maynea patagonica Cunningham. 


4 (1) Gill opening extending down to lower edge of pectoral or further. Pectoral 
fin longer than one-half of head length. Northern Hemisphere. Group B. 


5 (6) Gill opening extending down only to lower edge of pectoral fin. Dorsal 
rays 89, anal rays 75. Maynea concorhynchus (Garman). 

6 (5) Gill opening extending below pectoral. Dorsal rays 109-110, anal 89-93. 

7 (8) Pectoral rays 12. Head 4 in total length. Maynea californica Gilbert. 


8 (7) Pectoral rays 16. Head length more than 6 in total length. Maynea bulbiceps 
Garman. 


SUMMARY 


1. There are three species of Melanostigma; each is found in a 
different ocean: in the Southern Ocean gelatinosum, in the North 
Atlantic Ocean atlanticum, and in the eastern North Pacific 
pammelas. 


2. These species may be distinguished by vertical fin ray; vertebral 
and cephalic sensory pore counts; dentition; body proportions; 
and colour. 


3. A more detailed definition of the genus is presented, as well as 
keys to the species, synonymies, descriptions, and distribution 
of each species. The living colour of Melanostigma is described 
for the first time. 
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4. À hypothesis is put forward to explain the evolution and distri- 
bution of the species of Melanostigma. 


9. Maynea brevis is removed from that genus and made the type 
of a new genus, Oidiphorus, related to Melanostigma. 


6. Melanostigma microphthalmus is removed to the genus Maynea. 


. Taxonomie comments are made on the five species of Maynea, 
and a key to them is presented. 
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